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Advertifement. 

.  .  4  ■  ■  / 

SO  me  of  the  advantages  of  this  work  are  briefly  touch'd 
upon  by  the  author ,  in  his  own  preface ;  to  which  we  Jhall 
forbear  making  any  addition,  how  ftrongly  foever  we  may 
be  tempted  thereto.  We  apprehend  it  fafer  to  be  [paring 
071  that  poifit,  and  rather  leave  the  reader  to  difeover  them  by 
their  own  light ,  tha?i  by  a7i  officious  zeal  for  eft  all  his  curiofity ,  or 
prepojfefs  him  with  beauties ,  which  ?nay  be  only  fuch  to  our 
[elves.  ■ 

We  are,  perhaps,  too  7iearly  concerted  in  the  caufe,  to  be  ad¬ 
mitted  to  [peak  of  it  without  fufpicion :  for  tho'  it  be  .07ily  a 
fort  of  fecondary  credit  we  pretend  to  from  it ;  yet  there  are 
fome  circum fiances,  which,  for  ought  we  know,  may  eiititle  us  to 
the  whole .  'Tis.  710  fecret,  that  the  learned  author  has  abandon'd 
this  his  lateft  offfpring :  tho *  it  was  ktiown  he  had  gone  with  it 
ma7iy  years  ;  and  great  preparations  were  tnade  for  the  delivery ; 
yet  it  at  laft  cattle  forth  before  its  time,  The  truth  is,  he  coidd 
not  prevail  071  hitnfelf  to  let  it  go :  his  exceffive  fcrupuloufncfs 
r was  7iot  contetited  with  a  nonum  prematur  in  annum  twice  0- 
ver  ;  atid  he  had  in  all  probability  with-held  it  half  ati  age  lon- 
ger,  had  it  not  arrived  at  Jlrength  and  maturity  etiough  to 
make  its  efcape ,  it  [elf.  It  was  no  fooner  in  the  world,  than , 
with  all  the  difadvantages  fo  irregular  a  birth  had  occafioncd, 
itfoutid  its  admirers  :  unlick'd,  uncompos'd,  unfwaddled  as  it 
was,  rudis  indigeftaque  moles,  yet  there  every  where  appear'd 
the  fenfible  traces  of  ati  exquiftte  form ,  which  7iothi7ig  could 
'overpower  or  efface. 

This  mov'd  us  to  take  the  imhappy  fugitive  under  our  care ; 
and  [apply,  in  fome  me  a  fur  e,  the  wanted  office  of  the  7iatural 
paretit:  What  we  have  done  for  it,  let  others  fay  ;  the  7710ft 
tranfient  view  of  its  former,  compared  with  its  prefent,  ft  ate , 
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will  eafily  Jloew  it.  In  fhort, we  adj lifted  and  compofed  its  di {lo¬ 
cated  parts  *,  pared  off  the  redundant  ones  ;  drefs’d  it  a-new ; 
nay,  and  adorn'd  and  enriched  it ;  with  a  concern  a?zd  affection 
rarely  fhewn  to  the  productions  of  other  people- 

If  any  mifeonftrue  our  intentions  herein  ;  and  charge  us  with 
a  crime  i?i  attempting  to  refeue  a  valuable  work,  juft  ready  to  be 
facriftccd  to  the  cruel  delicacy  of  its  author ;  and  making  an  of¬ 
fering  of  it  to  the  public,  which  was  in  danger  of  beizig  defraud¬ 
ed  of  its  due  ;  we  have  nothing  to  reply ,  but  that  we  — - — count 
their  cenfure  praife. 

Tfhis  does  but  put  us  on  a  foot  mg  with  fome  of  the  great  eft  and 
moft  deferving  perfons  of  many  ages,  who  are  on  record  for  the 
fajne  crime :  if  their  names  were  rehearfed,  Boerhaave  *  him- 
fc If  would  be  found  of  the  number . 


*  — Intellexcram,  virum  celeberrimum 
hand  ita  facilem  in  emirrenda  fua  in  pub¬ 
licum,  ideoque,  fi  rogaretur,  forte  inter- 
ceffurum.  Ergo  ne  lie  quidem,  ut  appa¬ 
rent  aliena  evulgatse  cura,  difplicituras 
vobis  crediderim  !  Satius  quippe  arbitror, 


opus  utile  juvare  publica  commoda,  quam 
idem  inter  manus  nimis  atque  anxie  ele- 
gantis  au&oris  in  omneaevum  premi.  Im- 
modica  fane  elaboratiflimae  perfeSionis 
ftudia  optima  quaeque  eripuere  publico. 
Prtfat.ad  Sermon-  Seb-Vaillantde  StratUFlorum, 
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PREFACE 
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WHAT  we  are  now  entringupon,  is  a  Body  of  Chemiftry  s 
deliver’d  in  [clear  terms  ;  founded  on  fure  Principles ; 
and  rais’d  with  undeniable  experiments  :  In  the  courfe 
whereof,  will  abundantly'appear  the  vaft  extent  and  importance  of 
the  art  5  and  the  great  {hare  it  has,  not  only  in  medicine,  but  in  all 
the  parts  of  natural  philofophy,  and  the  mechanic  arts.  Toaccorm 
plifh  this  the  more  diftin&ly,  and  fully,  we  divide  the  whole  into 
three  parts,  Hiftorical ,  Theoretical,  and  Tragical. 

In  the  fir  ft,  Wefhall  {hew,  from  the  mod  antient,  and  authentic 
remains  of  hiftory,  what  the  art  originally  was ;  in  what  country, 
at  what  time,  and  by  what  perfons  invented,  cultivated,  and  im¬ 
proved  5  how  it  degenerated,  and  was  corrupted  ;  how,  and  by 
what  hands  it  was  again  purged,  and  reftored  ;  and  how,  thro’  va¬ 
rious  ages,  nations,  and  authors,  it  is  at  length  tranfmitted  to  us. 
A  hiftory  of  this  kind,  tho’  not  abfolutely  neceflary  to  the  know¬ 
ledge  of  chemiftry,  would,  yet,  be  wanting  to  the  curiolity  of  fuch 
as  apply  ’emfelves  thereto  ;  as  nothing  ufes  to  be  more  interefting 
to  an  artift,  than  to  know  the  rife  and  fate  of  his  art.  This  part  we 
chufe  to  call  by  the  name  Prolegomena. 

Secondly,  We  {hall  lay  down  the  axioms ,  or  affiunptions  of  che¬ 
miftry  5  i.  e.  all  the  general  truths  which  the  particular  experiments 
of  chemifts  have  hitherto  demonftrated.  Thefc  arc  what  we  af- 
fume,  or  take  for  granted ;  and  the  whole  body  of  fuch  univerfal 
truths,  colle&ed  from  all  the  particular  ones,  makes  what  we  calL 
the  Theory  of  Chemiftry . 
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For  chemiftry  is  no  fcience  form'd  a  priori ;  ’tis  no  production 
of  the  human  mind,  framed  by  reafoning  and  deduction  :  It  took 
its  rife  from  a  number  of  experiments  cafualiy  made,  without  any 
expectation  of  what  follow’d  j  and  was  only  reduced  into  an  art 
or  fyftem,  by  collecting  and  comparing  the  effects  of  fuch  unpre¬ 
meditated  experiments,  and  obferving  the  uniform  tendency  there¬ 
of.  So  far,  then,  as  a  number  of  experiments  agree  to  eftabliftl 
any  undoubted  truth  ;  fo  far  they  may  be  confidef d  as  conftituting 
the  theory  of  chemiftry. 

Now,  fuch  doCtrine  or  theory  is  neceffary  to  •  be  premifed  to 
every  art ;  and  fomething  equivalent  hereto,  is  praCtifed  by  every 
artizan  :  To  inftruCt  his  difciples  how  to  proceed  orderly  to  the 
excrcife  of  their  art,  he  muft  lay  them  down  the  general  truths  or 
rules  thereof.  This  may  bear  a  little  further  illuftration  :  All  the 
experiments  ever  yet  made,  agree  in  this,  That  no  chemical  opera¬ 
tion  is  perform’d  without  fluids  5  or  that  all  chemical  alteration  is 
effected  by  means  of  fome  fluid  :  This,  therefore,  may  be  laid  down 
as  an  univerfal  truth,  or  axiom  of  chemiftry. 

Again,  from  infinite  obfervations  and  experiments,  it  is  found, 
that  there  is  no  fluid  without  fire  $  or  that  all  fluid  bodies,  as  water, 
oil,  fpirits,  &c.  entirely  devoid  of  fire,  become  folids :  confequent- 
iy,  if  there  were  no  fire,  all  the  bodies  in  nature  would  fix  into 
one  rigid,  confident  mafs.  Whence  it  eafily  follows,  that  all  ope¬ 
rations  are  perform’d  by  means  of  fire :  which  is  another  univerfal 
truth. 

Again,  from  a  thoufand  experiments,  made  by  as  many  perfons, 
in  different  places,  it  appears  that  there  is  not  one  grain  of  fix’d 
fait  in  any  part  of  an  animal  body  :  So  that  this,  too,  may  be  aflumed 
as  an  axiom. 

From  the  inftances  here  brought,  it  eafily  appears,  that  the  truths 
of  chemiftry  are  none  of  ’em  deduced  cl  priori ,  from  any  abftraCt 
contemplations  of  the  mind  ;  but  collected  a  pofieriori ,  from  in¬ 
numerable  experiments.  And  fuch  truths  may. be  confider’d,  either 
as  univerfal  phenomena,  or  canons  of  chemiftry,  or  as  combinations 
or  fyftems  of  the  particular  truths  collected,  and  digefted  therein. 

Now,  it  were  impofiible  to  teach  the  practice  of  chemiftry,  to 
the  purpofe,  without  fome  fuch  previous  theory.  To  give  a  novice 
a  parcel  of  wormwood,  for  inftance,  and  bid  him  diftil,  and  get 
the  fpirit  from  it,  would  be  in  vain,  unlefs  he  knew  before-hand, 
this  general  truth,  or  axiom.  That  all  plants,  expofed  to  a  gentle 

heat. 
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heat,  evaporate  their  moft  l'ubtile  volatile  part ;  and  that  this  part, 
caught,  and  colle&ed  in  a i  clofe  veflcl,  is  the  fpirit  required.  We 
efteem  it,  therefore,  incumbent  on  us,  before  we  proceed  to  the 
pra&ice,  to  give  a  candid  and  ample  detail  of  thefe  general  axioms, 
or  alfumptions. 

Thirdly ,  We  fhall  exhibit  a  courfe  of  chemical  operations ,  or 
the  a&ual  changes  producible  in  bodies,  by  attending  to  the  laws, 
or  axioms  of  the  art.  This  part  we  have  been  converfant  in  now 
upwards  of  twenty  years ;  and  from  the  firft,  have  found  it  necef- 
fary  to  go  in  a  new  method ,  differing  very  widely  from  what  has 
been  obferv'd  by  the  moft  celebrated  chemifts  of  Europe  in  their 
courfes,  and  lectures.  All  thefe  authors  we  have  been  at  the  pains 
of  reading  over  5  and  have  every  where  found  'em  as  abrupt,  and 
diforderly,  as  they  are  fcanty  and  defedive :  a  tumultuary  mafs  of 
pharmaceutical  proceftes,  without  any  certain  defign  or  coherence, 
is  all  they  afford.  The  beft  of 'em  is  Monfteur  Lemery ,  whofe 
performance  has  gone  thro'  I  don't  know  how  many  editions,  in  va¬ 
rious  languages ;  and  yet  nothing  could  be  worfe  concerted  for  fuch 
as  ftudy  the  art :  He  begins  with  the  very  hardeft  part,  metals ;  a 
great  number  of  his  proceftes  are  merely  calculated  for  the  prepa¬ 
ring  of  remedies ;  and  his  view,  throughout  the  whole,  is  rather 
to  furnifh  the  fhops  with  medicines,  than  to  inftrud  his  readers  in 
the  knowledge  of  chemiftry.  But  how  hard  and  unjuft  is  this  on 
poor  chemiftry !  To  make  an  art  a  drudge  to  phyfic,  which,  in 
reality,  is  the  principal  part  of  all  philofophy  ! 

The  proceftes  of  chemiftry,  'tis  true,  are  almoft  infinite  5  and  it 
were  impoflible  to  exhibit  all  that  the  chemifts  have  hitherto  invent¬ 
ed,  in  the  courfe  of  a  man’s  life. 

The  method  we  purfue,  then,  is  to  reduce  all  the  moft  ufeful,  and 
inftrudive  ones,  to  certain  claftes  5  to  begin  with  the  moft  fimple,  and 
eafy  of  thefe  5  and  lay  them  down  in  fuch  a  manner,  as  to  ferve  for 
a  bafts  to  the  next  5  and  thofe,  in  their  turn,  to  others  5  till  we 
arrive  at  the  moft  difficult,  and  complicated  proceftes,  by  an  eafy, 
and  gradual  afcent :  the  fecond  operation  being  never  required  to 
the  underftanding  of  the  firft ;  nor  the  third  to  the  fecond  5  but  the 
firft  always  neceffary  to  the  fecond,  and  that  again  to  the  third  :  fo 
that  there  will  be  no  occafton  for  ever  repeating  the  fame  opera¬ 
tion.  Two  hundred  proceftes,  condu&ed  after  this  manner,  will 
fet  all  the  fundamentals  of  the  art  to  view  j  and  a  few  canons,  or 
general  rules,  fubjoin'dto  each  procefs,  will  open  the  way  for  all 
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the  other  numberlefs  proceffes  to  be  perform’d  :  So  that  at  the 
fame  time  that  our  reader  has  only  the  marrow  of  the  art  prefented 
him,  he  is  really  put  inpofleflion  of  the  whole  bulk  thereof. 

In  each  procefs  our  Method  fhall  be,  i°,  To  exhibit  the  object. 
2°,  To  explain  the  operation.  30,  To  fhew  the  effeds  of  the 
change  therein.  The  genuine  virtues,  and  medicinal  properties  of 
each  produdion  fhall  be  added  j  fuch,  as  we  have  approv’d  them  by 
abundant  experience :  And  thefe  we  promife  to  deferibe  in  the  molt 
ievere,  and  fcrupulous  manner  ;  far  from  any  taint  of  the  wild 
flights,  and  extravagancies  ufual  among  the  chemifts. 

’Tis  certain,  medicine  has  fuffer’d  extremely  from- this  quarter ; 
every  chemift  affixing  virtues  to  his  preparations  at  random.  Thus, 
falts  drawn  from  the  afhes  of  plants,  having,  on  fome  occafions, 
been  found  of  fervice  in  tertians  and  quartans  j  immediately  an 
ahti-febrific  virtue  is  aflign’d  thereto  ;  and  they  mult  be  adminifter’d, 
in  all  fevers,  indifferently  :  when,  ’tis  certain,  that  in  inflammatory 
fevers  they  promote  the  difeafe,  and  haften  death.  Indeed,  the 
chemifts  fhould  always  be  fufpeded,  when  they  boaft  of  general 
virtues  in  their  preparations :  There  is  nothing  fo  precarious,  and 
ill- warranted  as  fuch  pretences ;  nor  can  a  man  foberly  fay  there  is 
any  fuch  thing  as  one  preparation  always  effedual  in  any  difeafe ; 
no  univerfal  febrifuge,  for  inftance,.  againft  all  fevers  j  nor  general 
lithontriptic,  in  all  cafes  of  the  ft  one. 
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PART  I. 


PR  O  L  E  G  O  M  ENA, 

OR  THE 

Hiftory  of  Chemiftry. 


H  E  firft  thing  that  occurs  in  our  undertaking,  is  the  word  #/  tu 
chemiftry ,  which  in  Greek  fhould  be  wrote  and  in  Latin™1**  ^iW^ry' 

and  Englifh,  chemia  and  chemiftry ,  not  as  ufual,  chymia  and  chy- 
miftry. 

The  firft  author  in  whom  the  word  is  found,  is  Plutarch ,  who 
lived  under  the  emperors  Domitian,  Nerva,  and  Trajan .  That  philofopher, 
in  his  treatife  of  IJis  and  Ofiris ,  takes  occafion  to  obferve,  That  Egypt*,  in 
the  facred  dialeft  of  the  Country ,  was  call’d  by  the  fame  name  as  the  black  of  the 
eye ,  viz.  *.«///*,  chemia:  by  which  he  feems  to  intimate,  that  the  word  che¬ 
mia,  in  the  Egyptian  language,  fignified  black ;  and  that  the  country,  Egypt, 
might  take  its  denomination  from  the  blacknefs  of  the  foil. 

But  the  etymology  and  grammatical  fignification  of  the  name  is  not  fo 
eafily  difpatched.  The  critics  and  antiquaries,  among  whom  it  has  been 
a  great  fubjedl  of  enquiry,  will  not  let  it  pafs  without  fome  further  dif- 
quifition  :  Inftead  of  black,  fome  will  have  it  originally  denote  fecret ,  or 
occult ;  and  derive  it  from  the  Hebrew  Chaman ,  or  Human,  a  my  fiery,  whofe 
radix  is  Cham.  And,  accordingly,  Plutarch  obferves,  that  Egypt,  in  the 
fame  facred  dialed!,  is  fometimes  wrote  in  Greek,  y^y.ict  Chamia :  whence 
the  word  is'  eafily  deduced  further  from  Cham ,  eldeft  Son  of  Noah,  by 
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whom  Egypt  was  fil'd  peopled  after  the  deluge,  and  from  whom,  in  the 
fcripture-dyle,  it  is  call’d  the  land  o/'Cham,  or  Cbem.  Now,  that  Chamany 
or  Haman ,  properly  fignifies  fecret ,  appears  from  the  fame  Plutarch ,  who, 
mentioning  an  antient  author,  named  Menethes  Sibonita ,  who  had  averted, 
that  Ammon,  and  Mammon ,  were  ufed  to  denote  the  g<  d  of  Egypt  •-  iHu- 
tarch  *  takes  this  occafion  to  obferve,  that  in  the  Egyptian  language,  any 
thing  fecret  or  occult,  was  call’d  by  the  fame  name  auuov*  Hammon.  Add, 
that  Hecataus  Abderjta  notes  Ammon  to  have  been  a  common  term  of  invo¬ 
cation,  whereby  the  Egyptians  call’d  one  another  when  out  of  the  way, 
or  not  to  be  found  ;  and  hints,  that  it  had  no  peculiar  relation  to  their 
great  god,  which  was  the  univerfe,  otherwife  than  as  he  was  fecret,  and  invi- 
iible,  and  was  hereby  call’d  to  manifed  hindelf.  Ladiy,  the  learned  hochart 
keeping  to  the  fame  lenfe  of  the  word,  chufes  to  derive  it  from  the  Arabic , 
Chema ,  or  Kema ,  to  hide  •  adding,  that  there  is  an  Arabic  book  of  fecrets, 
call’d  by  the  fame  name  Kerni. 

What  we  gather  from  the  whole,  is,  that  our  art,  chemidry,  Ihould 
appear  to  have  been  originally  thus  denominated,  becaufe  not  fit  to  be  di¬ 
vulged  to  the  populace,  but  trea  fared  up  as  a  religious  fecret. 

Thus  much  for  the  origin,  and  literal  ufe  of  the  name  :  As  to  its  tech¬ 
nical  ufe,  we  have  no  tedimonies  of  fo  much  antiquity.  The  firft  time 
occurs,  as  denoting  the  Art  we  are  fpeaking  of,  is  in  a  Greek  Manu- 
fcript  of  ZorJmus  the  Panopolitan ,  preferv’d  in  the  king’s  library  at  Paris. 
This  author,  whom  they  dile  Panopolitanus ,  to  didinguilh  him  from  the 
hidorian  of  his  name,  feems  to  have  lived  under  the  younger  Theodojius , 
about  400  years  after  Chrifi,  or  at  lead  near  the  beginning  of  the  fifth 
century.  He  wrote  feveral  treatifes,  dill  extant  in  manufcript  in  the 
French  king’s  library ;  from  one  of  which,  Scaliger  has  transcribed  the  fol¬ 
lowing  pafiage,  in  his  notes  on  Eufebius  de  praparat.  evangel.  The  fa- 
cred  writings  fay ,  there  are  a  kind  of  dromons  who  abufe  women.  Hermes  tefti- 
fies  as  much  :  And  all  our  learning,  both  open  and  occult ,  confirms  the  account. 
What  the  divine  writings  relate ,  is,  that  the  angels,  enflamed  with  the  defire  of 
women,  inftruSled  ’em  in  all  the  works  and  myfieries  of  nature  :  For  which  in¬ 
difret  ion  they  were  excluded  heaven,  as  having  taught  men  things  unfit  for  ’em 
to  know.  ‘The  fame  fcriptures  add ,  that  from  hence  arofe  the  giants.  Now  our 
firft  rnojl antient  tradition,  call’d  XW**  on  thefe  very  arts :  The. book  they  were 
contain  d  in,  was  call'd  by  the  fame  name  ;  and  hence  the  art  itfelf  was  call'd 
yjipuit,  Chemia. 

The  palfage  here  refer ’d  to  in  the  facred  writings,  feems  to  be  that  in 
Genefis ,  where  Mofes  calls  the  defendants  of  Cain ,  fins  of  men  ;  and  thole  of 
Seth ,  fins  of  god.  And  the  fame  prophet  adds,  that  the  foils  of  God  faw 
the  daughters  of  men,  went  in  unto  them,  and  that  giants  thence  arofe* 
Which  chimes  in  to  a  tittle  with  what  is  quoted  by  Zoz,imus. 

This  palfage  deferves  to  be  well  noted  ,•  as  we  lhall  hereafter  have  oc- 
cafion  to  Ihew,  that  the  poderity  of  Cain  were  skilful  in  chemidry.  But 
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who  this  Hermes  was,  the  hiftorian  alludes  to,  is  hard  to  fay j  for  none 
of  his  writings  have  furvived  to  our  age  :  that  lately  publilhed  in  Italy , 
under  the  name  of  Hermes  'Trifmegifius ,  being  a  manifeft  forgery. 

It  may  be  obferved  by  the  way,  that  the  do&rine  of  demons  here  men- Voa/m  of 
tion’d  by  Zozimus,  is  exprefsly  averted  by  Democritus,  Plato ,  Philo  Judaus™ns' 
and  other  philofophers  ;  who  reprefent  them  as  endow’d  with  a  pe¬ 
netrating  mind,  and  boundlefs  knowledge ;  not  confined  to  our  ways  of 
conceiving  things  relatively,  but  fitted  to  perceive  them  as  they  are  in 
themfelves;  not  incumbred  with  a  folid  body,  like  us  •  but  a  pene¬ 
trable  one,  like  air.  Zozimus,  who  adopts  the  do&rinie  with  a  peculiar 
fordnefs,  oblerves  further,  that,  befide  the  intuitive  knowledge  of  the 
demons,  there  was,  even  in  the  antediluvian  world,  a  kind  of  human  fciences 
acquir’d  only  by  reafon  and  experiments ;  adding,  that  they  in  whom 
that  latter  knowledge  was  alone  found,  were  denominated  the  fons  of  men  ; 
and  the  former,  the  fons  of  God. 

The  fame  notion  of  daemons  prevails  among  many  to  this  very  day,  un¬ 
der  the  name  of  fpe&res,  or  fpirits,  who  roam  about  with  their  penetra¬ 
ble  matter,  capable  of  difcovering  themfelves  to  the  human  mind,  and  even 
of  p  offering  the  fame,  after  the  manner  as  the  foul  does  the  body.  Divers 
iixftances  of  the  fame  belief  might  be  given  from  the  antient  Jews,  and 
the  earlieft  Chriitians.  Our  Saviour  himfelf  was  twice  taken  for  a  daemon, 
or  fpirit,  when  he  walk’d  on  the  fea,  and  after  his  refurre&ion  :  to  fay 
nothing  of  the  current  opinion  of  the  Mahometans ,  Arabs,  and  other  Afiatics 
and  Africans. 

Thefe  daemons  too,  of  the  antients,  were  fuppofed  fubjedt  to  human  Chemijiry  re* 
paflions  ,*  they  faw  the  daughters  of  men,  and  they  loved  them,  and  courted  veaVd  by  ’em 
them  in  marriage ;  and,  as  an  equivalent  for  their  virginity,  offer’d  them 
a  book,  containing  the  whole  body  of  their  fcience.  The  dowry  was  ac¬ 
cepted,  and  call’d  m@'Jk>oiv  tv,  divine  tradition  ;  and  this  myfterious 
knowledge,  Chema ;  fometimes  revelation  ;  and  by  Zozimus, 

U&.v  rreyvn-,  the  facred  art.  Philo  Judatts  is  full  of  thefe  reveries  ;  and 
from  him  Zozimus,  in  all  likelihood,  borrow’d  half  the  incidents  of  the 
fable. 

This  Chema ,  or  Chemia ,  Zozimus  will  have  the  fame  with  the  antient  Cab1* 
bala  of  the  Jews ;  which  perifh’d,  with  all  their  antiquities,  in  the  deftruc- 
tion  of  JeruJalem,  excepting  fome  fragments  retrieved  from  the  common  ruin, 
ana  pubiilhed  in  the  Thahnud.  Thofe  fragments  are  but  few,  and  kefides, 
intermix’d  with  a  world  of  trumpery.  But  Zozimus  reud'ng  in  the  em¬ 
peror’s  court,  had  an  opportunity  of  perilling  many  of  the  anient  monu¬ 
ments  then  extant  in  thofe  libraries,  which  have  fince  been  plunder’d  by 
the  Saracens  ;  fo  that  his  account  carries  with  it  the  greater  authority. 

From  the  whole,  it  may  be  pretty  fafely  argued,  that,  whereas  Zozimus 
deduces  the  name,  and  the  art,  from  the  angels,  and  fuppofes  ’em 

communicated  by  them  to  their  miftrefles  ;  they  muft  botn  be  earlier  than 
the  flood  :  fince  the  like  intrigues  related  by.  Mofes ,  are  exprefsly  refer ’d  to 
the  antediluvian  ages. 
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*  The  poets,  and  fabulous  writers,  give  us  a  fomewhat  different  origin 
of  the  antient  Chemia  :  Phoebus ,  who  is  the  fun  of  the  Phenicians,  the  Ees, 
or  Aafch ,  or  Mitra  of  the  Perfians ,  the  or  of  the  Greeks ,  Magi,  and 
;  the  Horns ,  or  Dens  gentium  of  the  Latins  ;  and  the  God  of  light  and 
phyfic  among  moft  of  them ;  is  faid  to  have  fallen  paffionately  in  love  with 
a  beautiful  nymph,  named  Sibylla.  His  divinity,  we  are  told,  at  firft  met 
with  fome  repulfe,  till  upon  offering  to  comply  with  whatever  terms  fhe 
could  propofe,  fhe  confented  ;  and  demanded,  as  the  price  of  her  favour, 
as  many  years  as  fhe  could  hold  grains  of  fand  in  one  hand,  together  with 
the  <fios  3ka»,  the  heavenly  wifdom ,  or  divine  arcanum ;  from  whence  the  de¬ 
nomination  Sibylla  was  derived.  Which  account,  in  the  main,  tallies  well 
enough  with  that  of  Zoz.imus ;  for  here,  the  Ion  of  a  God,  is  in  love  with 
a  maid,  and  reveals  his  father’s  fecrets.  And  both  relations  may  receive 
fome  light  from  the  fable  of  Prometheus's  ftealing  the  heavenly  fire  which 
feems  to  refer  to  the  fame  event. 

After  Zoz.imus ,  Chemia  became  a  common  term  among  the  Greek 
writers,  in  the  fenfe  ’tis  now  ufed.  And  if  we  hear  nothing  of  it  among^ 
the  Romans ,  ’tis  becaufe,  after  the  tranflation  of  the  feat  of  empire  to  Con - 
fiantinofle ,  Greek  becoming  the  court-language,  fcarce  any  thing  was  wrote 


*  The  account  given  by  Zozimus,  is 
fupported  by  the  teftimony  of  an  author 
of  more  antiquity,  Clement  Alexandrinus  ", 
who,  in  his  Stromata ,  relates  that  the  an¬ 
gels,  tho ’  (hpfe  to  inhabit  heaven ,  devoting  them- 
/elves  t*  the  pleafures  of  love,  made  a  difeovery  to 
the  women  of  fitch  things  as  they  fhottld  have  kept 
fecret;and  hence ,  fays.he,  all  our  knowledge  of  fu¬ 
turity,  and  of  the  fublime ft  parts  of  fcience.  This 
teftimony,  according  to  Borrichitts ,  wants 
nothing  but  the  name  of  chemiftry;  for 
as  to  the  thing,  it  is  plainly  implied  in  the 
fublmefi  parts  of  fcience .  But  what  gravels 
Borrichius,  is  the  fource  from  whence  Cle¬ 
mens  and  Zozimus  fhould  derive  thefe  fia&s  ; 
he  concludes,  however,  that  they  had  read 
them  in  the  fragments  of  the  writings  of 
'Enoch.  Sincellus  has  preferv’d  us  a  paflage 
in  thofe  writings,  which  makes  the  matter 
clearly  but  :  The  angels,  fays  Enoch,  taught 
women  and  men  the  ufe  of  charms ,  and  reme¬ 
dies  for  difeafes.  Exael,  the  tenth  in  or¬ 
der  of  the  JirJl  angels ,  infir  lifted  them  to 
make  fwords  arid  bucklers,  inflruments  of 
war,  and  works  of  gold  and  fiber ,  paints, 
and  precious  jlones  for  the  women.  Now, 
Sincellus,  according  to  Borrichius ,  is  an 
author  of  credit ;  feveral  hiftorical  fa£ls 
were  handed  to  him  from  Manetbo,  and 
Julius  Africanus ,  which  have  fince  pe- 
rifti’d ;  befides  that  the  paflage  now  quo¬ 
ted,  is  confirm’d  by  a  parallel  one  in 
TerfuUian :  The  fallen  angels ,  fays  that  fa¬ 


ther,  fir  ft  df covered  to  us  the  ufe  of  gold 
and  filver ,  the  art  of  dying,  of  painting  the 
eye  brows,  8cc.  And  it  was  for  this ,  that 
God  firft  expell’d  them  heaven ,  as  Enoch  re¬ 
lates. 

Borrichius  looks  on  thefe  paflages  as  fo- 
many  authentic  teftimonies ;  but  adds, 
That  Enoch  was  miftaken :  The  angels  here 
fpoke  of,  were  not  real  angels ;  they  were 
only  the  defeendants  of  Seth  and  Tubal-cain, 
whodegeneratingfrom  their  anceftors,gave 
themfelves  up  to  unchafte  pleafures  with 
women  defeended  from  Cain ;  and  among 
the  tranfports  thereof,  divulged  all  the 
fecrets  God  had  trufted  them  withal. 

Agreeably  to  this  origin  of  chemiftry, 
we  find  a  view  kept  to  love  in  the  pro- 
grefs  thereof.  Hence,  thofe  perpetual  al- 
lufions  ;  the  king’s  nuptial  bed,  Vulcan  & » 
net,  the  mixture  of  feeds,  the  flowing  of 
the  menfes;  in  a  word,  nothing  in  the 
affair  of  generation,  hut  has  its  fymbol  in 
chemiftry. 

One  would  fufpe&  that  the  hiftory  of 
this  art  were  partly  borrow’d  from  the 
ftewifh  idolatry  ;  their  writing-;  are  full  of 
the  commerce  between  angels  and  wo¬ 
men  :  but  the  elfe£fs  thereof  are  repre- 
fented  as  very  fatal  on  both  fides.  The 
unhappy  paliion  occafion’d  angels  to.  be 
expel’d  from  heaven  ;  And  the  fame,  ac¬ 
cording  to  thefe  writers,  wa-  the  caufe 
why  Man  was  expel  d  paradife. 
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in.  Latin >  They  were  moft  of  them  divines  who  treated  of  this  art,  which 
was  conceiv’d  to  have  a  more  immediate  relation  to  religion.  And  hence 
it  is  fcarce  ever  mentioned,  but  in  terms  that  imply  fuch  relation  :  Of 
the  facred  art :  Of  the  Egyptian  Art,  me  -nx-wt,  & c. 

But  in  the  feventh  century,  when  Europe  was  over-run  with  the  Bar¬ 
barians  from  the  north,  Latin  and  Greek  fhared  the  common  fate  of  learn¬ 
ing  and  arts  ;  and  not  only  the  art,  but  the  very  name  of  Chemia  was  to¬ 
tally  loft  and  forgotten.  Thus  they  remain’d  till  the  thirteenth  century; 
when  Bacon  and  Ripley  retrieved,  and  brought  them  both  on  the  ftage  again  ; 
not  as  old  things,  but  taking  them  for  a  new  dodtrine  and  a  new  name. 

Antiquity  of  Chemiftry . 

E’er  we  proceed  to  enquire  into  the  antiquity  and  original  of  the 
pra£tice  of  chemiftry,  it  may  be  proper,  by  the  way,  to  note,  in 
what  view  we  take  the  art ;  inafmuch  as  the  different  relations,  or  branches 
thereof,  will  furnifh  different  ^ra’s. 

Chemiftry,  as  now  conceiv’d,  is  a  fyftem  or  affemblage  of  very  different 
parts,  which  antiently  fubfifted  feparate,  or  at  leaft  had  a  fubfiftence 
prior  to  each  other;  as  the  preparing  of  metals. for  human  ufes  ;  the 
tranfmutation  of  bafer  metals  into  gold  ;  the  procuring  of  medicines,  &c+ 

If,  now,  we  go  to  trace  the  antiquity  of  chemiftry,  confider’d  as  it  converts 
other  metals  into  gold  ;  or,  as  it  prepares  an  univerfal  remedy  for  all  dif-  Ah «/  netah 
eafes  j  the  refearch  will  not  carry  us  far  back  :  but  as  it  relates,  to  the  dif -^fofcbemijir^ 
covery  of  metals  in  the  mine,  and  the  digging,  feparating,  and  purifying 
of  the  fame,  it  challenges  the  higheft  antiquity. 

In  this  la  ft  fen  fe,  therefore,  it  is  that  we  purpofe  to  fearch  into  the 
origin  and  antiquity  of  chemiftry. 

The  art  of  mecals  is,  no  doubt,  of  a  very  early  ftanding.  To  find ,  Equity f  the- 
procure,  fufe,  refine,  render  malleable,  and  apply  metals  to  ufe,  is  all  oiart  °f  metals' 
Antediluvian  invention  .;  and  was  attributed  by  the  antients  to  their  Gods-; 

Mofet  the  oldeft  author  now  extant,  in  his  genealogy  of  the  Patriarchs,  Gen  4. 
relates  that  (Tubal-cain  the  eighth  from  Adam ,  was  the  inflruclor  of  every  ar -  Firjl 
tificer  in  brafs  and  iron ,  to  prepare  the  inftruments.  and  utenfils  of  life.^  Tubal-«*»— 
Now  ’tis  apparent  nothing  of  this  could  be  effected  without  a  thorough, 
acquaintance  with  the  metallurgic  art. 

For  there  is  no  metal  requires  greater  art  or  induftry,  for  inftance,  than 
coppery  of  which  brafs  is  made  ;  its  ore  or  glebe  will  fuftain  the  utmoft  efforts  . 
of  the  fire,  and  the  hammer,  without  yielding.  According  to  the  obfervations 
of  Lax..  Enherus ,  Agricola ,  and  Helmont ,  it  mull  be  put  feven  times  fuccelfively 
in  fufion,  and  each  time  well  purged,  of  ns  feoria ,  e’er  it  becomes  dudtile,  and 
fit  for  ufe.  All  which  requires  no  common  ftock  of  skill,  as  well  as  patience, 

Tubal-caitty  therefore,  being  a  matter  of  the  management  of  copper;  there  was 
nothing  deep  or  difficult  in  all  the  metallurgia ,  but  he  muft  have  underftood-. 

Again,  after  copper,  the  moft  untradlable  of  all  metals,  is  iron.  Its  ore- 
is  a  fi table  matter,  pretty  eafily  crumbled mto  powder ;  but’tis  with  great 

pains*. 
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pains,  and  the  moft  vehement  adtion  of  the  fire  and  forge,  that  it  is 
render’d  malleable  :  yec  this  was  pra&i  ’d  long  before  i  he  deluge. 

This  account  of  Mofes,  is  furprizingly  feccnded,and  confirm’d  by  prophane 
hiftory  and  fables:  Diodorus  Siculus,  who  lived  in  the  time  of  Cajar,  when 
Egypt  was  become  a  Roman  province,  had  a  fair  opportunity  of  fearching 
into  the  antiquities  of  the  Egyptians  :  That  author  relates,  as  the  reliiit  of 
his  enquiry,  a  very  antient  tradition  of  one* whom  that  people 
hold  the  firft  inventor  of  all  the  arts  and  operations  about  metals,  and 
every  thing  elfe  that  undergoes  the  fire  j  together  with  their  ufes ;  which 
art  he  deliver’d  down  to  potter ity,  fo  far  as  it  might  be  of  fervice  to  man¬ 
kind.  This  H of  the  Egyptians  and  Greeks  is  the  fame  with  the  Mulciber 
Or  by  Vulcan,  or  Vulcan  of  the  Romans,  to  whom  the  lame  art  and  invention  is  aferioed  ; 

and  the  Vulcan  of  the  Latins ,  we  fhall  make  appear  was  the  7 ubal-cain  of 
the  Hebrews. 

Several  of  the  Roman  Antiquaries  have  labour’d  to  find  the  original  of  the 
very  antient  Name,  Vulcan  ;  but  without  Succefs ;  there  being  nothing  in 
their  Language  that  could  lead  to  it.  But  Vcffius ,  Jo.  Scaliger ,  and  Bochart 
have  determined  the  point  ;  and ffulcan,  by  the  unanimous  confent  of  the 
Tubaicam  learned,  is  now  acknowledged  fi?  Tuvalcain  or  'Tubalcain.  The  relation 

v-ican  between  the  words  is  pretty  obvious  at  firft  fight;  but  a  little  grammatical  in- 

ame  °n'  quiry  makes  it  much  more  fo :  The  learned  in  that  language  know  very  well 
that  the  firft  letter  of  the  word,  viz,,  t  is  fervile,  and  does  not  belong  to 
the  root  ;  this,  therefore  being  let  afide,  the  word  ftands  Vnalcain,  out  of 
which  Vulcan  is  eafily  form’d  :  But  this  being  a  point  of  fome  confequence, 
as  well  as  curiofity,  it  may  delerve  to  be  more  particularly  infifted  on. 

The  Afiatic  nations'  then,  we  obferve,  divide  their  letters  into  radical 
and  fervile.  The  firft  are  fuch  as  conftitute  a  limpid  primitive  word,  or 
root,  whereof  others  are  form’d  ;  as  in  the  Latiny  Callus  is  a  root,  whence, 
by  addition  of  the  fervile  Letters  o  and  s  is  form’d  Caliofus  ;  and  in  the  Greek 
and  Latin  the  Terminations  ©-  and  vs  are  frequently  added  as  ferviles. 
Now,  among  the  AJiaticks ,  the  letters  P>  \  \  are  of  the  fpecies  of  fervile  ; 
which  therefore  being  difearded,  together  with  the  points  or  vowels, 
which  are  merely  arbitrary  ;  we  fhall  have  fP  which,  "by  changing  B  in¬ 
to  V,  as  is  common,  will  be  Vulcan ,  and  adding  the  Latin  termination  us, 
Vulcavus. 

Now  it  appears  from  Homer ,  Hefiod,  Orpheus ,  and  all  the  moft  antient 
Writers,  that  Vulcan  had  the  art  of  working  brafs  and  iron  ;  and  that  li¬ 
ving  under  mount  /Etna,  he  was  employ’d  in  forging  arms  for  the  Gods 
and  Heroes.  As  Diodorus  Siculus  relates  the  ftory,  he  was  fon  of  Jupiter 
Iwmknof  and  Juno,  and  the  firft  king  of  Egypt ;  and  that  he  was  afterwards  pre- 
fire.  ferred  to  be  a  God  ;  for  having  invented  fire,  and  taught  men  the  uie  of 

it.  The  difeovery  was  occafion’d  thus,  *  happening  to  fee  a  tree  on  fire, 

*  The  ufual  tradition  is,  that  a  philofo-lhe  might  have  the  like,  by  throwing  on 
pher  meeting  with  fome  fire  in  a  grove,  1  Branches  of  Trees,  &c.  which  gave  him 
preferred  there  by  the  Gods ;  and  feeling  I  the  firft  hint  of  a  combuftible  matter, 
it  comfortable  againft  the  cold,  fought  how  I 


kindled 
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kindled  by  lightening,  he  approached  nearer  thereto ;  and  perceiving  a  fenfe 
of  heat,  and  wit.hal,  that  the  tree  was  fenfibly  confumed,  he  call  other 
wood  on  the  bl.  ze,  and  thus  learnt  that  wood  would  maintain  fire. 

it  muft  be  added,  that  the  Egyptians,  as  the  fame  Diodorus  obfervcs, 
adored  their  God  Vulcan ,  as  the  inventor  of  the  whole  art  and  application 
of  metals ;  fo  that  the  accounts  of  Mofes,  and  Diodorus  perfectly  coincide, 
and  plainly  prove  the  Chemiftry  of  metals  almoft  coeval  with  mankind. 

Where  Chemiftry  was  firfl  invented '• 

WE  proceed  in  our  enquiry  to  the  place  where  chemiftry  had  its  birth; 

a  iubjeCt  famed  for  a  mighty  controverfy  between  the  learned  Dane >01, 

Borrichms ,  and  that  monfter  of  erudition  Her.  Conringius ,  which  divided  the 
chemiftsof  Europe  into  two  fa. £1  ions.  Borrkhius  ftrenucufly  attack’d  the  an¬ 
tiquity  of  the  art,  which  Conringius  as  learnedly  defended  ;  between  the  two, 
however,  abundance  of  points  were  admirably  difeufs’d,  which  had  other- 
wife  never  been  regarded  ;  fo  that  the  public  was  a  gainer  by  the  quarrel. 

Nor  muft  VJfius  and  Bochart  be  forgotten,  from  whom  we  have  received 
divers  curious  tilings  on  the  fubjeCt,  which  Ihew  a  wonderful  harmony  be¬ 
tween  the  Mofaic  and  Egyptian  Annals. 

The  Babylonians  and.  Egyptians  were  in  difpute,  for  many  ages,  about  the 
origin  of  the  two  nations  ;  each  advancing  many  weighty  arguments,  in 
proof  of  their  own  Superior  antiquity.  ’Tis  hard  to  determine  any  thing 
upon  the  matter,  efpecially  at  this  diftance  ;  but  thus  much  muft  be  al¬ 
lowed,  that  the  God  of  the  Babylonians  was  Horns,  firft  king  of  HJfy.  iap.aad 
inventor  of  the  art  of  medicine. 

Now  Homs  fignifies  fire,  and  the  fun  ;  under  the  firft  of  which  denomi¬ 
nations  the  fame  deity  was  worfhip’d  by  the  Babylonians ,  and  under  the 
fecond  by  the  Perfians.  Whence  we  have  a  ftrongprefumption,  that  this  Homs 
was  the  fame  with  Vulcan ,  or  ‘Tubal-cam  ;  in  regard  each  is  held  the  inventor 
of  fire:  Befide  that  Tubal-cain  lived  in  Mefopotamia .  But  this  we  only  advance 
by  way  of  conjecture  :  indeed,  firce  that  noble  treafury  of  bocks,  and 
manuferipts,  founded  by  Callifihenes  in  Babylonia ,  in  the  time  cf  Alexander  the 
Great,  were  all  miferably  deftroy’d  ;  we  may  defpair  of  ever  having  any 
further  light  into  the  Babylonifh  affairs,  from  any  authentic  monuments  of 
hiftory. 

By  what  can  be  gather’d  from  hiftory,  it  appears  pretty  clearly  that  chwijl.y  firft  . 
the  art  of  chemiftry  was  firft  found  and  cultivated  in  Egypt.  In  Exodus  ^tnfed  w  £ 
cap.  xxxii.  we  read  that  Mofes ,  upon  his  coming  down  from  mount  Sinai,  snt" 
found  a  geiden  calf,  which  the  Hebrews  had  been  worshipping  ;  and  that  he 
reduced  it  into  a  powder,  mix’d  it  with  water,  and  gave  it  the  people  to 
drink.  Chemiftry  then  muft  have  been  underftood  by  Mofes,  and  in  per¬ 
fection  too  ;  for  ’tis  certain,  there  are  but  very  few  among  the  chymifts  at 
this  day,  deep  enough  in  the  Metallurgia  to  do  the  like. 

Now  Mofes ,  we  are  told,  Acls  7.  was  educated  in  all  the  learning  of  the 
Egyptians. j  which,  if  it  be  no  direCt  and  formal  proof  of  chemiftry’s  being. 

praCtifad 
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pra&ifed  at  that  time  in  Egypt ;  yet,  is  it  of  more  weight,  and  conclude! 
more  than  any  other  confideration  all  hiftory  aff  jrds. 

Diodorus  Siculus ,  we  have  already  obferv’d,  reprefents  the  Egyptians 
Lib .  I.  c.  2.  as  adoring  Vulcan  in  quality  of  inventor  of  fire,  and  the  art  of 
metals.  And  the  Greeks ,  who  knew  nothing  of  the  name  Vulcan ,  yet 
fpeak  of  in  the  fame  quality;  and  call  Egypt  irfelf  y  vpai&x. 

derived  <toro  to  h I  burn  ;  wnich  agrees  with  what  has  been  a- 
fore  faid.  Again  Plutarch  de  IJid.  &  OJir.Edit.  Par.  Xylandri ,  relates,  that 
Egypt  was  call’d  chemia,  ayv'srnv  ygfjuav  netumv.  But  Egypt  was  alfo  call’d 
the  black  country,  the  hidden  country,  &c.  and  the  word  chemiftry  itfelf 
has  been  Ihewn  to  have  the  fame  fignification  ;  fo  that  every  thing  confpires 
to  one’s  wilh. 

Chemiftry,  therefore,  is  very  properly  denominated  the  Egyptian  Art ,  as 
having  been  there  firft  pradlifed.  Hence  Bochart  notes,  that  Egypt  is  to  this 
day  call’d  by  divers  of  the  moft  antient  Afiatic  Nations,  Chemi,  or  Chama ;  as 
in  the  pfalms  it  is  more  than  once  call’d  the  land  of  Ham. 

Stephan.  Byzantin,  relates  that  the  Greeks  call’d  Egypt  Herme- 

chemia  ;  but  we  have  already  hinted  that  they  held  Hermes  the  inventor  of 
chemiftry:  which  is  a  new  confirmation. 

And  with  fo  much  zeal  and  religion  did  the  Egyptians  cultivate  their 
Chemia ;  that  Herodotus  allures  us,  they  had  a  temple  in  the  city  Memphis 
-confecrated  to  Vulcan,  the  inventor  of  fire. 

Laftly,  Diogch.  Laert.  de  Vitis  Philofoph.  Lib.  7.  informs  us,  that  in  Zenos 
explication  of  the  word  Vulcan ,  it  fignified  artificial  fire.  Now  fumming  up 
the  whole,  Egypt ,  land  of  Cham  or  Chemi,  and  yn  wpa/r/tf,  and 

referring  all  to  ' Eubal-cain ,  fon  of  Cham  ;  it  will  appear  inconteftable,  that 
Egypt  was  the  country  where  chemiftry  was  firft  pradtifed,  and  7 ubal-cain, 
or  Vulcan  the  inventor  *. 


♦  The  country  thus  fettled,  the  chemifts 
go  higher,  to  fix  the  precife  place  thereof 
where  their  art  was  firft  pra&iccd.  The 
generality  put  Thebes ,  call’d  in  the  Egyp¬ 
tian  ftyle  ’No* Ammon,  where  aftronomy  was 
firft  cultivated,  in  pofleflion  of  the  firft  che¬ 
mifts:  But  Borricbius  rather  chufes  Memphis 
for  the  firft  theatre  of  the  art ;  his  chief  rea- 
fen  is,  that  here  was  a  temple  erecled  to 
Vul  an,  as  the  inventor  of  the  art  of  work¬ 
ing  iron. 

A  reader  that  can  rake  delight  in  an- 
tienr,  obfeure  fables,  and  modern,  learned 
glofies  thereon,  may  here  have  his  fwing; 
rhe  ftories  of  Hermes  and  Mercury  will  Pet 
him  up  at  once  ;  the  one  king  of  Egypt , 
the  other  of  ItAy,  but  both  the  inventors 
of  all  arts,  and  chemiftry  in  particular. 
For  Hermes ,  as  he  was  an  Egyptian ,  and  his 
ftory  fo  obfeure  ;  there  is  no  harm  in  ad¬ 
mitting  him  :  He  might  be  Vulcan,  for  what 


;  we  know,  under  another  Denomination. 
But  that  fame  Mercury ,  who  was  alfo  call’d 
Faunus ,  and  is  only  faid  to  have  carried 
his  invention  from  Italy  to  Egypt,  is  in  fome 
meafure  excluded,  by  what  has  been  Ihewn 
of  the  art’s  being  of  Egyptian  original. 

Homer  indeed  reprefents  Mercury  as  the 
firft,  who  found  the  art  of  managing  fire  ; 
he  alfo  mentions  Apollo's  opening  Hermes’s 
cave,  which  was  cover’d  up  with  gold  ; 
Venus’s  infidelity  to  her  husband  Vul  an, 
and  her  intrigue  with  Mars ,  in  whicti  the 
chemifts  plainly  find  the  amalgama  of  iron 
and  copper,  or  a  perfeft  image  of  the 
grand  operation.  But  inftead  of  troubling 
the  reader  with  any  thing  more  in  this 
kind,  we  refer  him  to  Birrichius  de  Ortu  &* 
Frcgrejfu  Chemia.  ConringiUi  de  Her  mete  ’  Me- 
d’dna.  Tollius  de  vitulo  Aureg.  Hoenius’s 
Ar  a  No*.  Kir cher’s  Oedipus  JEgyptiacus. 
Vojftus  de  antiques  Medicis  :  and  Bochart . 
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E’er  we  refume  the  thread  of  our  hiftory,  it  may  be  worth  while  to  note 
the  different  names,  which  different  nations  and  authors  have  given  the  art ; « fCkmfiyy. 
and  the  rather,  as  they  are  all  founded  on  fome  relation  or  circumftange 
thereof. 

Its  original  or  Egyptian  name,  then,  we  have  obferv’d  was  Chemia ;  the 
rife  and  lignification  whereof  has  been  already  ad  jufted. 

Another  very  antient  Greek  denomination  is  poietice ,  onwrn,  i.  e.  poefy  or  Poefy,  poietice. 
poetry ;  which  we  learn  from  Zoz,nnus ,  who  adds  (without  offence  we  hope 
to  the  poets)  that  the  artifts  themfelves  were  call’d  poets,  q.  d.  ma¬ 

kers.  It  was  alio  call’d  Chryfopoiefis,  yjvnvwi ms,  and  the  artifts  y^wnon-ra.' , 
q.  d.  gold-makers.  See  Rainer ius  on  this  head,  lib.  T-.  c.  5.  Chryfopoiefis. 

The  Arabs  gave  it  the  name  Alchemia  or  Alchemy ,  by  prefixing,  after  the  Alchemy, 
manner  of  their  language,  the  particle  al,  to  the  Eg)ptian  name,  to 
heighten  the  credit  of  the  art.  The  sera  of  this  term  is  fix’d  at  about 
four  hundred  years  after  Chrift :  The  firft  author,  who  mentions  it,  is 
' Julius  Firmicus  Mat  emus,  who  lived  under  Couflantine  the  Great,  and  who 
in  his  Mathefis^  c.  15.  ipeaking  of  the  influences  of  the  heavenly  bodies,  af¬ 
firms,  that  if  the  Moon  be  in  the  houfe  of  Saturn ,  when  a  child  is  born,  he 
fhail  be  skill’d  in  Alchemy. 

Paracelfus  oddly  enough  ftyles  it  the  hyjfopic  art ,  from  that  paflage  in  theHyff  ic  Attf 
pfalms,  purge  me  with  hyff op,  and  I  fh all  be  clean ,  by  reafon  chemiftry  puri¬ 
fies  metals.  It  feems  it  was  a  Jeivifh  cuftom  to  purify  with  hyffop  ;  and 
according  to  Paracelfus,  fix  of  the  metals  are  leprous,  or  impure,  and  to  be 
purged  of  their  leprofy  by  chemiftry  ;  therefore,  like  a  ftrange  coiner  of 
words,  as  he  was,  he  muftcall  it  the  hyflopic  art. 

The  Hermetic  and  frifmegifiic  art  are  appellations  it  derived  from  its  fup-  Hermetic  and 
pofed  inventor  Hermes  Ttifmegiflus ,  an  antient  king  of  Egypt ,  a  thoufandTx,lmrs,ft,c' 
years  prior  to  JEfculapius.  Trifmegijlus  is  only  a  Greek  title  or  quality  added 
to  Hermes ,  figmfying  as  much  as  the  Latin  ter  maximus ,  thrice-greateft. 

Zoztmus  mentions  him  as  having  wrote  on  natural  things. 

It  isalfo  call’d  Pyrotechnia  or  the  art  of  fire  ;  whence  that  mighty  chemift  Pyrotechnic  • 
Helmont ,  denominates  himfeif  philofopher  by  fire. 

Lafily,  it  is  call’d  the  Spagyric  art ,  fome  fay,  from  ztav  and  to  fe_Spagyric  an. 

parate  and  unite  ;  inafmuch  as  it  feparates  heterogeneous,  and  joins  homo¬ 
geneous  things.  But  it  will  admit  of  fome  doubt,  whether  the  antient  Adepts 
were  fo  well  verfed  in  the  Greek  Language. 


Antiquity  of  Alchemy . 

HAVING  fhewn  the  antiquity  of  chemiftry,  confider’d  with  regard 
to  the  art  of  metals  ;  it  remains  to  confider  the  fame  with  regard  to 
the  making  of  gold,  and  finding  the  philofopher’s  ftone. 

NoWj  chemiftry  taken  in  this  light  is  ufually  call’d  Alchemy ,  an  Arabic 
word  form’d  by  prefixing  the  augmentative  particle  al,  to  denote  it  the 
meft  eminent,  and  fublime  part  of  the  art,:  As,  oi gebra  is  form’d  algebra, 
of  kemes  alkermes ,  &c.  But  it  muft  here  be  remembred  that  the  word 

C  alchemy 


10 


Hiftory  of  Chemistrt. 


feff°fdirf  AUhta^c^emy  ^as  a  tW0-:f0^  acceptation,  refpe&ing  the  two  different  things  which 
my.  it  purfues  :  •viz,,  i.  The  fecret  of  making  gold  from  any  other  metal..  2.  An 

universal  medicine  for  the  cure  of  all  difeafes  ;  which  is  a  diftin&ion  of  the 
utmoft  moment,  in  an  inquiry  into  the  origin  of  alchemy. 

'Our  firft  bulinefs  then  ihall  be  to  fettle  the  aera  of  alchemy,  as  it  propo- 
Antiquity  of  the  fes  the  making  of  gold.  This,  we  venture  to  fay,  is  not  near  fo  antient  as 
goU,  u‘g  the  art  of  metals ;  nor  do  we  find  any  trace  thereof  before  the  third  century. 

The  chemifts  indeed  go  higher,  and  will  abate  nothing  of  the  age  of  Adam : 
That  patriarch,  they  fay,  was  no  ftranger  to  the  art  of  making  gold  ; 
which  he  taught  his  defendants  :  tho*  it  had  the  fortune  to  be  loft  at  the 
flood  ;  and  was  only  reftored  by  Mofes ,  and  his  fitter,  by  whom  it  has  been 
handed  down  without  interruption  thro’ the  fucceeding  ages.  But  a  mat¬ 
ter  of  hiftory  is  only  to  be  demonftrated  from  monuments  of  hiftory  ;  and 
the  antient  hiftorians,  poets,  C 7c.  are  all  perfectly  filent,  as  to  any  fuch 
thing.  Neither  Orpheus ,  Homer ,  nor  Hejiod ,  nor  any  of  the  Latin  fcholiafts 
the  antient  To-  0r  antiquaries,  or  any  of  their  commentators,  mention  any  thing  of  the 
tkl“'3ai,Hed  matter.  And  what  would  not  the  poets  have  given  for  fuch  a  boundlefs 
And fhiiof opber-s,  held  0f  fiftjon  and  fancy  ?  Arifiotle ,  alftfted  by  Alexander  the  Great, 
matter  of  all  the  antiquities  of  the  Perjiaris,  Chaldeans ,  Babylonians ,  Egyp¬ 
tians ,  Hebrews,  and  Greeks  ;  this  Arifiotle  :  who  defcribed  the  properties 
of  bodies,  and  all  their  phyfical  mutations,  has  not  one  word  of  the  philo- 
fopher’s-ttone :  And  can  it  then  be  thought  polfible,  the  Egyptians ,  the  * 
people  of  AJia  and  India,  fhou’d.have  had  any  fuch  fecret  ?  Theophraflus 
was  Ariflotle’s  difciple  ;  he  writ  of  vegetables,  ftones,  metals,  and  fottils, 
of  gold,  filver,  mercury,  and  all  the  minerals  ;  and  beiide  his  own  ftock 
of  knowledge,  was  matter  of  all  the  works  of  Arifiotle :  yet  he  takes  no  no¬ 
tice  of  the  tranfmutation.  Pliny,  that  indefatigable  naturalift,  who  compi¬ 
led  his  work  from  fo  many  thoufand  volumes  ;  who  fearcl/d  with  unwea¬ 
ried  pains  into  every  thing  ftrange,  and  out  of  the  way  ;  and  who  has 
comprehended  almoft  all  the  monuments  of  art  and  nature  within  his  pan¬ 
dects,  never  mentions  any  thing  like  a  philofopher’s-ftone,  which  ihould 
tranfmute  metals,  in  all  their  fubftance,  into  gold.  In  all  the  hiftorians  we 
find  nothing  to  countenance  this  imaginary  antiquity;  nothing  that  fhews  it 
to  have  been  talk’d  of  even  in  Galen’s  time  *.  For  we  bar  the  conjectures 
which  the  chemifts  ufe  to  advance  on  this  occafion  ;  as  in  truth  they  are  no 
better  than  chimseras  :  What,  for  inftance,  can  be  more  fo  than  to  find  the 


*  Saidas  endeavours  to  ward  off  this  j  queftion,  and  asks  how  Sttidas ,  who  lived 
objection.  Diocletian,  he  obferves,  procured  j  but  500  years  before  us,  ihould  know 
all  the  books  of  the  antient  Egyptians  to  be  j  what  happen’d  800  years  before  him  ’  To 
burned ;  and  it  was  in  thefe  books  the  |  which  Borrchus  anfwers,  that  he  had 
great  myfteries  of  chemiftry  were  con-  learnt  it  of  Eudemus ,  Relladius ,  Zozimus, 
tain’d.  Cwriirgius  calls  this  hiftory  in  \Pampbilus,  QPc.  as  Saidas  himfelt  relates. 
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do&rineof  making  gold  couch’d  in  the  ftory  of  the  Argonauts  *,  the  books  of 
Mofes,  and  the  revelations  ?  The  fame  fpirit  might  find  the  longitude, 
and  the  perpetual  motion  in  the  fame.. 

The  firft  author  who  has  a  tittle  of  the  matter,  is  JEneas  Garaus,  a  The  firjl  *ntUr 
Greek ,  who  lived  towards  the  clofe  of  the  fifth  century,  and  wrote  a  com-  mer,tw>s  »*• 
ment  on  Theophrafius.  In  the  latter  part  of  the  work,  he  has  a  pallage  to 
the  following  eftedf  :  Such  as  are  skill  d  in  the  ways  of  nature ,  can  take  fiver, 
and  tin,  and ,  changing  their  former  nature,  make  them  into  gold.  This  feems 
to  imply  as  if  fome  fuch  art  were  then  in  being ;  but  as  he  relates  nothing 
exprefsly  how  long  it  had  been  known,  his  teftimony  will  not  carry  us 
back  beyond  his  own  time  :  for  we  fhould  aflert  no  further  than  vve  find. 

The  fame  author  tells  us  he  was  wont  to  ftyle  himfelf  gold-finder, 

or  yyuzivis,  chemift  ;  and  is  the  firft  who  ufes  the  word  xovn-mnmf,  as  ap¬ 
plied  to  this  art. 

The  next  is  Anaftafius  the  Sinai te,  who  is  about  fifty  years  pofterior  to 
Garaus.  From  a  paflage  in  this  authcr  we  learn,  that  there  were  alche- 
mifts  in  his  time.  In  a  defence  of  himfelf  againft  fome  Impeachments  of 
his  adverfaries,  he  has  thefe  words ;  Ton  ought  not  to  call  us  alchemifts  : 
which  is  an  argument  there  were  people  at  that  time  who  profefs’d  the 
art. 

After  thefe  two  authors,  follow  a  croud  of  no  lefs  than  fifty  more,  all 
on  the  fubje&  of  alchemy,  all  Greeks ,  and  moft,  or  all  of  them,  monks  ; 
their  names  need  not  be  rehears’d  :  the  principal  of  ’em  are  Syncellus ,  Ri~ 
nefius ,  Stephanas ,  Olimpiodorus,  Di  of  cur  us ,  Oflanes ,  &c. 

The  art  feem’d  now  confined  to  the  Greeks ,  and  among  them  few  wrote  Among  whom 
but  the  religious;  who,  from  their  great  lazinefs,  and  folitary  way 
life,  were  led  into  vain  enthufiaftical  fpeculations,  to  the  great  diflervice, 
and  adulteration  of  the  art.  The  greater  part  of  them  are  yet  in  manu- 
feript,  and  like  to  continue  fo,  till  cbemiftry  is  more  ftudied,  or  the  che- 
mifts  know  more  Greek.  They  are  all  wrote  in  the  natural  ftyle  of  the 
fchool-men,  full  of  jargon,  grimace,  and  obfcurity. 

Againft  what  we  have  alledged  concerning  the  novelty  of  alchemy,  Bor- caiig.uU’*  at¬ 
richias  quotes  a  paflage  from  Pliny,  lib.  33.  c.  4.  on  which  he  lays  a  deal  o{temic- 
ftrefs  and  confidence.  That  naturalift  obferves,  ‘There  is  one  way  of  making 

gold,  from  orpiment - Cains  Caligula  was  tempted^  by  his- avarice  to  make 

the  experiment.  Accordingly ,  he  cans' d  a  conjiderable  quantity  of  the  mineral  to 
be  di  fill'd.  The  refuk  was,  that  he  did  indeed  obtain  gold,  and  of  the.  fincfl 
kind ;  but  in  fo  fmall  quantity,  and  with  fo  much  labour  and  apparatus,  that 
the  profit  not  countervailing  the  expence ,  he  defified.  His  ill  fuccefs  has  deter* d 
any  body  from  ever  making  the  like  experiment  f. 

But 


*  Sn:dai  will  have  the  fecret  of  the 
philofopher’s-ftone  contained  in  the  fable 
of  the  golden  fleece  ;  which,  according  to 
him,  is  a  mere  poetical  ti&ion,  deferibing 
the  procefs  of  making  gold.  But  unlefs 

C  z 


he  could  bring  better  vouchers  for  his  opi¬ 
nion,  it  will  pafs  for  no  better  than  n 
fiftion  itfelf. 

■f  Borrichius  imagines,  that  what  put  Ca¬ 
ligula  upon  the  thought,  was  that  oracle 

of 
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But  this  account  makes  very  little  for  the  pretenfions  of  Borrichius,  Here 
was  no  tranfmutation  of  lead,  or  tin,  into  gold  :  no  hint  of  any  philofo- 
pher’s-ftone  j  only,  a  fmall  quantity  of  gold  was  extracted.  And  no  won¬ 
der  ;  when  we  know  that  gold,  more  or  lefs,  is  procurable,  by  reparation, 
from  every  metal :  tho’  it  commonly  proves  Caligula’s  cafe  ,*  the  geld  thus 
gain’d  not  being  worth  the  fire. 

Another  palfage  which  the  chemifts  produce  from  the  fame  author, 
makes  Hill  lefs  for  their  purpofe.  In  the  reign  of  Tiberius,  ’tis  reported ,  an 
artifl  had  found  the  fecret  of  tempering  glafsy  fo  as  to  render  it  malleable  ;  but  the 
inventor  was  made  away  withal ,  and  his  work-houfe  put  downy  for  fear  this 
new  manufacture  fhould  lower  the  value  of  gold ,  fiver ,  and  other  metals.  But 
this  report  was  more  current  than  certain.  Allowing  the  fa6t  for  true,  we 
don’t  fee  what  Head  it  will  ftand  them  in  *. 

Antiquity  of  the  Let  us  now  fee  whac  pretenfions  alchemy  has  to  antiquity,  confider’d  as 
Hnwojaimd t- it  aims  at  an  univerfal  remedy,  effeftual  in  all  difeafes  ;  or  even  at  any 
remedy-  at  all.  This  appears,  of  all  others,  the  lateft  branch  of  the  art. 
Many  are  of  opinion,  that  all  preparation  of  metals,  and  other  matters  for 
medicinal  ufes,  was  utterly  unknown  to  the  antients  ;  and  firft  introduced 
by  Paracelfus. 

Borrichius ,  however,  pleads  ftrenuoufly  for  the  antiquity  of  this  branch  ; 
and  employs  a  deal  of  learning  and  fubtilty  to  prove  it  ante-diluvian, 
and  Hermes  frifmegiftus  the  author.  Now,  the  fate  of  every  art  is  only  to 
•  be  exhibited  from  the  monuments  of  hiftory  :  and  fome  author  fhould 
here  be  produced  to  warrant  this  antiquity  ;  by  relating,  that  the  art  was 
invented,  or  cultivated  in  fuch  or  fuch  an  age. 

But  Borrichius  will  have  it  antient  without  any  fuch  voucher  :  the  chief 
ground  he  goes  on,  is  a  fingle  palfage  in  St.  Jemny  who  fpeaking  of  Hermes , 
fays  he  was  a  great  phyfician.  But  is  this  a  proof  of  his  having  the  art  of 
making  gold  out  of  bafer  metals,  and  of  making  a  medicine  by  means 
thereof  that  fhould  cure  all  difeafes  ? 

No  mention  of  it  Hiftory,  in  effect,  affords  no  ground  for  the  opinion  :  Mofesy  the  oldeft 
tientliforiam  wr^ter  extant,  and  thofe  who  came  next  after  him,  are,  filent  on  the 
point ;  and  yet  Mofes  was  an  adept  in  all  the  difeipline  of  the  Egyptians , 
and  relates  the  origin  of  all  the  Arts  from  Adam  to  Noah ;  and  had  a  fair 
opportunity  for  this?,  in  treating  of  the  Lepra  in  Leviticusy  had  he  known 

of  the  Sybilsy  Tetrafyllabus  fumy  prima  pars  Egyptians  were  not  ignorant  of  the  art,  but  de- 
■mei  virum,  fecunda  vitforUm fignficat ;  which  clined  to  profecute  it.  They  did  not  need 

to  tranfmute,  gold  ;  they  had  ways  of  fe- 
parating  it  from  all  kina  of  bodies,  from 
the  very  mud  of  the  Nile,  and  ftones  of  all 
kinds.  But  he  adds,  thefe  fecrets  were  never 
wrote  down,  or  made  pu'dick ,  but  confined  to 
the  royal  family ,  and  handed  down  traditionally 
from  father  to  fon.  So  that  all  ftri&  evi¬ 
dence  is  at :once  excluded. 


the  chemifts  generally  fuppofe  to  contain 
a  myftcry,  and  to  be  fpoke  of  arfenic, 
whereof  orpiment  is  a  fpecies.  Tho’  Kir- 
cher  will  have  the  oracle  applied  to  our 
Saviour. 

*  Kircher ,  indeed,  aflerts,  that  the  theory 
of  the  philofopher’s-ftone  is  contain’d  in 
the  table  of  Hermes ;  and  that  the  antient 
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ir.  From  Mofes  to  the  Babylonifh  captivity,  we  have  no  hiftorian :  .the  firft 
that  appears,  is  the  Phoenician ,  Sanchoniatho ,  who  was  cotemporary  with 
Zercbabel :  to  him  we  are  indebted  for  what  we  know  of  the  Phoenician  and 
Grecian  antiquities ;  but  he  has  not  one  word  of  the  philofopher’s-ftone, 
or  the  grand  medicine.  Herodotus  and  Thucydides  don’t  afford  us  any 
more  light ;  and  yet  the  former  is  very  particular  in  enumerating 
the  arts  of  the  Egyptians.  He  adds,  fomewhere,  “  that  Darius  Hy- 
“  tafpes  having  broke  his  leg,  fent  for  phyficians  from  Egypt •  but  that  the 
ec  cure  did  not  fucceed  to  his  expectation,  till  a  phyfician  of  the  family  of 
<£  the  Afclepiades  was  call’d  in.”  But  no  mention  here  of  any  univerfal 
medicine.  Confult  Diofcorides ,  who  travel’d  thro’  Chaldea ,  Perfia ,  Babylon , 

Egypt ,  Africa ,  Europe ,  and  other  regions,  and  collected  every  thing  relating 
to  the  art  of  phyfic  :  does  he  mention  any  thing  of  an  univerfal  medicine  ? 

Not  a  fy liable.  AEtius  collected  his  Tetrabiblos  from  all  the  writers,  then  Oranttotyty* 
known,  and  from  a  thoufand  now  loft  :  he  is  very  exprefs  in  rehearfing  a\\fma"s\ 
the  arcana  for  the  feveral  difeafes ;  and  his  work  is  a  kind  of  index,  or 
inventory  of  all  antiquity.  Yet  no  hint  of  any  fuch  medicine  in  him. 

A^k  Hippocrates ,  who,  according  to  Zoranus’s  account,  pafs’d  thro’  all  Egypt , 

Africa ,  and  the  coafts  of  the  mediterranean  fea,  to  make  difeoveries  and 
improvements  in  his  art ;  and  ask  Galen ,  too,  who  was  no  lefs  laborious  an 
enquirer,  why  they  all  took  fuch  pains,  by  flow,  imperceptible  means  to 
improve  their  art,  when  they  had  it  in  their  power  to  cure  all  the  Infir¬ 
mities  of  human  nature,  by  a  fingle  preparation,  known  to  fo  many  per- 
fons  ?  Is  it  poflible  that  Galen ,  who  publifhed  an  account  of  all  the  lefts 
and  writers  among  the  phyficians,  Ihould  be  fo  inadvertent  as  to  forget  fo 
lingular  a  body  of  enthu-fiaftical  quacks ;  had  they  been  then  in  being  ?  A 
pretender  to  an  univerfal  remedy  could  never  have  elcaped  the  gall  of  his 
pen. 

*Tis  highly  probable  it  was  the  Arab ,  Geber,  that  firft  occafion’d  people  to  Whence  the 
turn  their  thoughts  this  way  ;  and  let  them  a  madding  after  fuch  a  medi-^j^  ^  a" 
cine.  His  words  are,  There  is  a  medicine  which  cures  all  lepers ,  or  leprous 
perfoni.  But  by  attending  to  the  Arabic  ftyle,  and  diCtion  of  this  author, 
which,  according  to  the  genius  of  that  language  abounds  in  allegory,  it 
will  appear,  that  by  man ,  he  means  gold ;  and  by  difeafes,  or  lepers ,  the 
other  metals,  which  all  recede,  more  or  lefs,  feom  the  purity  and  per¬ 
fection  of  gold. 


Authors  and  Improvers  of  Chemijiry • 

THE  Origines  of  chemiftry,  or  the  firft:  rudiments  of  the  art,  thus  laid, 
we  proceed  to  relate  the  progrefs  thereof ;  and  who  the  principal 
authors  were  that  contributed  to  its  advancement,  as  well  as  thofe  who 
corrupted  it ;  at  the  fame  time  noting  their  feveral  writings,  the  beft  edi¬ 
tions  thereof,  and  the  order  wherein  they  are  to  be  read. 

And  here  we  judge  it  proper  to  diftinguifh  the  chemifts  into  three  vifirent  kwh 
clalfes ;  either  as  they  treat  of  metals,  of  alchemy,  or  medicine.  9 *  Qhsmi^u 

Zozimus 
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400.  Zozimus  the  Panopolitan  leads  the  band  of  chemical  authors*.  The 
Zozimus.  circumftances  of  principal  note  in  his  hiftory  we  have  already  related.  His 
writings  are,  i°,  metros  xpura  Ktn\sa.^^mir\7iosy  Of  the  divine 

art  of  making  gold  and  fiver.  20,  met  nt  yrsj  Of  the  virtue  and  compo¬ 
sition  of  earth.  3°,  met  ofytvuv  km  wuivuvy  Of  chemical  inftruments 
and  furnaces.  40,  met  -m  va>k  ai(at0*r,f}  Of  the  incumbuftible  matter.  As. 
alio,  50,  Of  waters.  6 Of  divine  arts.  And,  laftly,  of  myfteries.  They 
had  lain  a  long  time  conceal’d  in  the  French  king’s  library ;  and  had  the 
fortune  to  be  firft  ddifcovered  by  Jof.  Scaliger ;  as  he  himielf  relates  in  his 
notes  on  Eufebius ;  fince  whom,  they  have  alfo  been  perufed  by  Borrichius , 
Conringius,  and  Rheinejius. 

700.  After  Zozimus  came  a  troop  of  Greek  monks,  Garaus ,  Anaflajiusy  and 
1 0 ihtr  fifty  more,  of  whom  we  know  little  more  than  the  names.  There  is  no¬ 

thing-  extant  in  print  of  any  of  them ;  but  their  writings  are  ftill  found  in 
•  manufcript  in  the  great  libraries  of  Rome,  Venice ,  and  Paris.  ’Tis,  per¬ 
haps,  no  great  detriment  to  the  art,  in  the  main,  that  they  are  not  more 
known,  and  read  ;  there  being  a  vein  of  rhodomontade  and  obfcurity 
running  thro’  ’em,  which  might  give  ill  imprefiions  on  the  art.  After 
thefe  Greeks ,  came  the  Arabs. 

800#  Geeek,  furnamed  the  Arab ,  prefents  himfelf  as  the  firft  great  re- 
Gcb«.  former  and  improver  of  chemiftry.  His  hiftory  is  very  obfcure  :  The 
name  Geber  in  the  Arabic  language  fignifies  &  great  many  and  a  king; 
whence  he  is  commonly  fuppofed  to  have  been  a  prince ;  and,  as  he  wrote 
in  Arabic ,  a  prince  of  Arabia.  But  Leo  Africanusy  a  Greek ,  who  wrote  of 
the  antiquity  of  the  Arabs ,  gives  another  account.  Geber ,  according  to 
this  writer,  lib.  3.  c.  106.  was  originally  a  Greek ,  and  a  chriftian ;  but  af¬ 
terwards  embraced  mahometanifm  ;  went  over  into  AJia ,  and  there  learn’d 
the  Arabic  tongue.  He  adds,  that  his  book  was  wrote  in  Greek ,  and 
tranflated  thence  into  Arabic ;  and  that  he  was  not  known  by  the  name 
Geber ,  till  after  this  verfion. 

Golius ,  profeft’or  of  the  oriental  languages  in  the  univerfity  of  Leideny 
made  the  firft  prefent  of  Geber  s  piece,  in  manufcript,  to  the  publick  libra¬ 
ry  j  and  tranflated  it  into  Latin ,  and  pubhfh’d  it  in  the  fame  city,  in  Folio.; 
and  afterwards  in  Quarto ,  under  the  title  of  Lapis  Philofophorum.  It  con¬ 
tains  abundance  of  curious  and  ufeful  things  about  the  nature  of  metals, 
their,  purification,  fufion,  malleability,  &c.  with  excellent  accounts  of 
falts,  and  aqua  fortes.  Abundance  of  his  experiments  are  verified  by  pre¬ 
fent  pradlice  ;  and  feveral  of  them  have  pafs’d  for  modern  Difcoveries. 
Except  for  what  relates  to  the  philofopher’s-ftone,  the  exadtnels  of  his 
operations  is  really  fur  prizing.  He  feems  to  have  liv’d  in  the  8  th  cen¬ 
tury. 


*  We  have  chemical  writing*,  indeed, 
which  pretend  to  much  greater  antiquity; 
but  they  are  all  apparently  fpurious  and 
modern  :  fuch  is  the  table  of  emeralds  at¬ 
tributed  to  Hermes ,  notwithftanding  all 


Borrichius  can  do  to  prove  it  antique  :  ’tis 
not  once  mention’d  in  any  author  of  any 
(landing.  Such  alfo  are  the  books  of  So¬ 
le  mony  Mary  the  prophetefsy  OJlan,  Democritus f 
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He  is  fuppofed  to  have  given  the  firft  handle  to  any  enquiry  after  an 
universal  medicine;  there  being  fome  expreflions  in  his  book,  which  might 
eahly  enough  lead  an  unwary  reader  to  think  he  was  acquainted  there¬ 
with.  As,  Gold  thus  prepared  cures  lepra’s,  cures  all  difeafes ,  &c.  But  we 
are  here  to  oblerve,  that  in  his  language,  the  coarfer  metals  are  all  leprous 
men  ;  and  gold  a  healthy  one.  When,  therefore,  he  fays,  I  will  cure  fix 
levers ,  he  means  no  more  than  that  he  will  turn  them  into  gold,  which 
ihail  bear  the  tryal  of  antimony.  But  as  he  was  nophyfician,  ’tis  more 
than  probable  he  never  thought  of  any  univerfal  remedy  himfelf.  After  this 
writer,  we  don’t  meet  with  any  other  of  diftinddon,  till  the  12th  century. 

Albertus  Magnus  began  to  flourifh  in  this  age,  born  in  the  year  1200. 
1200;  was  firft  a  monk,  then  biftiop  of  Rati  short.  He  diftinguifh’d  him-  ^(bcitus 
feif  chiefly  as  a  philofopher  :  but  this  did  not  hinder  his  having  a  peculiar 
devotion  to  chemiftry.  By  a  general  correfpondence  with  all  the  miners 
throughout  Germany ,  he  got  a  very  uncommon  infight  into  the  art  of 
metals. 

He  wrote  a-  great  number  of  books,  on  various  fubjeds  ;  as,  de  fecretis 
mulierum ,  &c.  But  his  chemical  works  are  few,  and  thofe  very  hard  to  be 
met  withal  *. 

Roger  Bacon,  vulgarly  call’d  Friar  Bacon ,  made  his  appearance  about  1216. 
the  fame  time;  the  glory,  and  at  the  fame  tkne  the  ftiame  of  the  age.**'^  Bacoa’f 
We  firft  hear  of  him  at  Oxford ,  in  the  year  1226,  as  a  fellow  of  a  college  ;  *  °'y ‘ 
but  he  afterwards  embraced  the  monaftic  ftate,  and  lived  a  religious  in  the 
abby  of  IVeflmirfier.  He  was  beyond  all  comparifon  the  top-man  of  thofe 
times;  and  might,  perhaps, ftand  in  competition  with  the  greateft  that  have 
appeared  fince.  * Tis  wonderful,  confidering  the  igrorant  age  wherein  he 
liv’d,  how  he  came  by  fuch  a  depth  of  knowledge,  on  all  fubje&s.  His 
treatifes  are  compofed  with  that  elegancy,  concifenefs,  and  ftrength,  and 
abound  with  fuch  juft  and  exquifite  obfervations  on  nature,  that,  among 
the  whole  tribe  of  chemifts,  we  don’t  know  one  that  can  pretend  to  con¬ 
tend  with  him.  The  reputation  of  his  uncommon  learning  ftill  furvives  in 
England.  His  cell  is  fhewn  at  Oxford  to  this  day  ;  and  there  is  a  tradi¬ 
tion,  that  it  will  fall,  whenever  a  greater  man  than  Bacon  (hall  enter  within 
it. 

He  wrote  many  treadles  ;  amongft  which,  fuch  as  are  yet  extant,  have 
beauties  enough  to  make  us  fenfible  of  the  great  lofs  of  the  reft.  What 
relate  to  chemiftry,  are  two  fmall  pieces  wrote  at  Oxford ,  which  are  now 
in  print,  and  the  manuferipts  to  be  feen  in  the  public  library  of  Leiden ; 
having  been  carried  thither  among  Voffiuss  manuferipts  from  England.  In 


*  Albertus  Magnus ,  now  known  by  up¬ 
ward  of  twenty  volumes  in  Folio ,  is  laid  to 
have  been  firft  diftinguifhed  by  his  dul- 
nefs  and  ftupidity  ;  infomueh  that  he  be¬ 
came  the  common  jeft  of  his  fellow-ftu- 
dents.  At  length,  quite  tired  out,  he  re- 
folved  to  fcale  the  walls  of  the  convent. 


and  run  away.  In  this  attempt,  the  holy 
virgin  appear  d  to  him  on  the  wall,  and 
there  gave  him  that  underftanding  and 
ability  which  have  fince  render’d  him 
fo  famous.  Such  is  the  origin  of  the  22 
folio  volumes. 
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thefe  treatifes  he  fhews  how  imperfedl  metals  may  be  ripen’d  into  perfect 
tTh  dogmas.  ones.  He  entirely  adopts  Geber s  notion,  that  mercury  is  the  common 
bafis  of  all  metals,  and  fulphur  the  cement  ;  and  fhews,  that  it  is  by  a 
gradual  depuration  of  the  mercurial  matter  by  fublimation,  and  the  ae- 
ceffion  of  a  fubtle  fulphur,  by  fire,  that  nature  makes  her  gold  ;  and  that 
if,  during  the  prccefs,  any  other  third  matter  happen  to  intervene,  belide 
the  mercury  and  fulphur,  fome  other  baler  metals  will  arife  :  fo  that  if  we 
could  but  imitate  nature’s  method,  for  inftance,  of  ripening  lead;  we 
might  change  it  into  gold. 

Several  of  Bacon  s  operations  we  have  compar’d  with  the  modern  ex¬ 
periments  of  Monlieur  Homberg ,  made  by  direction  of  that  curious  prince 
the  duke  of  Orleans ;  and  can  atteft,  that  Bacon  has  defcribed  fome  of  the 
very  things  which  Homberg  publifhes  as  his  own  difcoveries.  Thus,  for 
inftance,  Bacon  teaches  exprefsly,  that  if  a  pure  fulphur  be  united  with 
mercury,  it  will  commence  gold  :  on  which  very  principle  Monf.  Homberg 
has  made  divers  experiments  for  the  production  of  gold,  defcribed  in  the 
Mcmoires  de  I’Academ.  Roy  ale  des  Sciences  *. 

His  other  phyfical  writings  fhew  no  lefs  genius,  and  force  of  mind.  In 
a  treatife,  f  Of  the  fecret  works  of  nature ,  he  fhews,  that  a  perfon  who 
was  perfectly  acquainted  with  the  manner  nature  obferves  in  her  opera¬ 
tions,  would  not  only  be  able  to  rival,  but  to  furpafs  nature  herfelf.  He 
has  another  piece,  ||  Of  the  nullity  of  magic ,  wherein,  with  great  fagacity 
and  penetration,  he  fhews  how  the  notion  fil’d:  got  footing,  and  how  weak 
all  pretenfions  thereto  are.  Admiration,  the  parent  of  magic,  is  the  off- 
lpring  of  ignorance,  begot  upon  a  vitiated  imagination  :  When  weak 
minds  perceive  an  efteCf,  whcfe  caufe  is  hid  far  in  the  dark,  they  prefently 
have  recourle  to  a  daemon  to  fclve  the  difficulty  ;  it  muft  be  the  efteCt  of 
magical  art,  or  the  intervention  of  fome  fupernatural  power,  that’s  plain. 
This  popular  refuge  of  ignorance  the  judicious  author  defervedly  confutes, 
and  (hews  there  is  no  fuch  thing  as  mttgic,  unlefs  by  that  word  be  meant 


*  M.  Homberg ,  in  his  EJfai  du  f cuff  re  prhi- 
eipe,  from  two  experiments,  the  one  with 
mercury,  (which  expofed  to  a  digefting 
heat,  ceafes  to  be  fluid,  gathers  into  a 
powder  heavier  than  mercury,  and  at 
length  acquires  fuch  a  fixednefs,  as  to  re¬ 
main  red-hot  twenty-four  hours,  without 
lofs ;  tho’  upon  applying  a  naked  fire,  the 
whole  flies  off  in  fumes,  only  leaving  a 
piece  of  hard  metal,  form’d  of  the  mercury, 
behind ;)  the  other  with  regulus  of  an¬ 
timony,  (which,  being  expos’d  to  the  duke 
of  Orleans’s  great  burning-glafs,  to  cal¬ 
cine,  gain’d  ^  part  in  weight;)  concludes, 
that  light  may  be  introduced  into  porous  bodies , 
may  there  fix,  and  increafe  both  their  weight 
and  bulk  :  and  the  light  thus  retain’d  in  mer¬ 
cury,  becomes  inf  sparable  therefrom }  in  the  mcfl 


vehement  fire  ;  and  even  changes  the  form  of 
the  mercury  into  a  malleable  duBile  metal , 
heavier  than  any  other  metal,  except  gold.  Mem. 
de  l’Acad.  an.  1 705. 

In  another  place  the  fame  author  ar¬ 
gues,  that  gold  confifls  principally  of  two  kinds 
of  matter,  viz.  mercury ,  or  quick-fiver,  and  a 
metallic  fulphur ,  (which,  according  to  him, 
is  no  other  than  Light)  either  of  which,  taken 
a-part ,  evaporates  with  the  leafi  heat  ;  but, 
when  join’d  together  into  a  metal ,  after  the 
manner  juft  mention'd,  they  lofe  their  volat.lity, 
and  become  fo  fix’d ,  that  the  mofl  intenfe  fire  of 
our  laboratories  cannot  feparate  them .  Mein, 
de  l’Acad.  an.  1707. 

f  De  fecretis  naturae  operibiis. 

II  De  nullitate  magiw. 


& 
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a  knowledge  of  the  properties  of  bodies,  and  the  methods  of  na¬ 
ture  j  by  a  dextrous  application,  whereof  many  things  may  be  pro¬ 
duced  more  furprizing  than  all  the  magic  in  the  world  has  ever  yet  ef¬ 
fected. 

Such  was  the  fcope  and  tendency  of  his  writings.  What  reward  he 
met  withal,  is  abominable  to  fay  :  the  man  who  had  thus  overthrown  the 
idle  pretenfions  of  the  believers  in  magic,  was  himfelf  branded  for  a  ma¬ 
gician,  excommunicated,  and  condemned  to  the  flames  :  a  fate  which  has^  fate- 
been  (hared  with  him,  in  fome  meafure,  by  the  greateft  and  moft  de- 
ferving  perfons  of  many  ages,  and  for  the  nobleft  caufes :  witnefs  GaUileo, 

Hildebrand ,  and  Vigilius,  for  averting  the  motion  of  the  earth,  the  anti¬ 
podes,  &C.  ;  ' 

This  author’s  works  are  printed  in  8°  and  120,  under  the  title  of,  Frater 
Rogerius  Baco  de  fecretis  artis  &  nature  •  but  are  very  rarely  to  be  met 
withal.  From  a  repeated  perufal  of  them,  we  find,  our  friar  was  no  tyewerw. 

flranger  to  many  of  the  capital  difeoveries  of  the  prefent,  and  paft 
ages. 

Gun-powder  he  certainly  knew :  thunder  and  lightning,  he  tells  us,  may  Gw-powde^ 
be  produced  by  art;  for  that  fulphur,  nitre,  and  charcoal,  which,  whenfeH0W" t0  hm' 
feparate,  have  no  fenfible  effeCt,  when  mingled  together  in  a  due  proportion, 
and  clofely  confined,  yield  a  horrible  crack.  A  more  precife  defeription  of 
gun-powder  cannot  be  given  in  words  :  and  yet  a  jefuit,  Barthol.  Schwartz,, 
fome  ages  after,  has  had  the  glory  q£  the  difeovery.  • 

He  likewife  mentions  a  fort  of  inextinguifliable  fire,  prepared  by  art :  And  phofthornt. 
.which  (hews,  he  was  not  unacquainted  with  phofphorus. 

And  that  he  had  a  notion  of  the  rarefaction  of  the  air,  and  the  ftruCIure  And  the 
of  an  air-pump,  is  paft  contradiction.  A  chariot,  he  obferves,  might  be %um£' 
framed  on  the  principles  of  mechanics  ;  which,  being  fuftain’d  on.  very 
large  globes  fpecifically  lighter  than  air,  would  carry  a  man  aloft  through 
the  atmofphere.  Sturmius  has  fince  taken  notice  of  the  projeCt,  and  (hewn 
how  to  put  it  in  praCtice  :  four  hollow  fpheres  are'  to  be  provided,  all 
exceedingly  thin,  yet  firm  enough  to  fuflain  the  preflure  of  the  air  ;  and  on 
thefe  a  chair,  or  chariot,  to  be  placed :  then,  exhaufting  the  air  out*  of 
the  globes,  they  will  be  taken  up  aloft,  with  their  burden ;  and  the  per- 
fon  mounted  thereon  letting  the  air  gradually  enter  by  means  of  a  cock, 
may  fubfide  at  pleafure. .  Indeed,  ’twould  be  very  difficult  procuring  fuch 
fpheres ;  but  it  were  impolfible,  without  fuppofing  the  gravity,  preffure, 
and  elafticity  of  the  air  :  our  author,  therefore,  in  averring  the  thing 
feafable,  gives  an  indication  of  his  knowing  fome  things  which  pafs  among  . 
us  for  late  difeoveries.  • 

Thei  e  are  many  other  curious  fpeculations  in  the  noble  author,  which 
will  raife  the  admiration  of  the  reader  ;  but  none  of  them  will  affeCc  him 
with  fo  much  wonder,  as  to  fee  a  perfon  of  the  moft  fublime  merit  fall  a 
facrifice  to  the  wanton  zeal  of  credulous  bigots... 


D 
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Lttlly*  Raymond  LtfLtY,  or  Ramon  Lull ,  comes  the  next  in  order.  He  was 

born  in  the  ifland  of  Majorca  in  the  year  122.5,  of  a  family  of  the  firft 
diftirt&ion  ;  tho*  he  did  not  alfume  his  chemical  character  till  toward  the 
latter  part  of  his  life.  The  authors  of  that  time  fpeak  of  him  as  a  per- 
fon  eminently  verfed  in  the  peripatetic  learning;  and,  indeed,  a  great  many 
of  his  writings  witnefs  no  lefs.  He  had  the  addrefs  to  introduce  a  new 
kind  of  tr an fcen dental  art,  called,  from  him,  the  LuUian  art;  by  virtue 
whereof,  a  man  might  difpute  whole  days  upon  any  topic  in  nature,  with¬ 
out  underftanding  any  thing  of  the  matter  in  difpute.  The  drift  of  this 
Lully art.  do&rine  was  to  difpofe  the  leveral  forts  of  beings  into  divers  climax’s,  or 
fcales,  to  be  run  down  in  a  defcending  progreflion.  Thus,  whatever 
were  propofed  to  be  talked  on ;  they  would  fay,  firft,  it  is  a  Being  ;  and, 
confequently,  one ;  true  ;  good :  then,  every  Being  is  either  created ,  or  un¬ 
created  :  and  every  created  Being  is  either  body ,  or  Spirit,  &c.  But,  at 
length,  perceiving  the  vanity  of  his  own  art,  he  quitted  this  barren  fuper- 
fluity  of  words,  and  went  over  to  the  other  extreme. 

Upon  his  applying  himfelf  to  chemiftry,  he  foon  began  to  preach  another 
fort  of  do&rine ;  infomuch,  that,  fpeaking  of  that  art,  he  fays  it  is  only  to 
be  acquired  by  dint  of  experiment,  and  cannot  be  conveyed  to  the  under¬ 
ftanding  by  idle  words,  and  founds.  He  is  the  firft  author  I  can  find  who 
•  confiders  alchemy  exprefsly  with  a  view  to  the  univerfal  medicine :  but 
after  him  it  became  a  popular  purfuit,  and  the  libraries  are  full  of  writings 
in  that  vein. 

Jffi  mitingt.  ,  Lully  himfelf,  befide  what  he  wrote  in  the  fcholaftic  way,  has  a  good 
many  volumes,  wrote  after  his  converfion  :  ’tis  difficult  to  fay  how  many  ; 
for  it  was  a  common  pra&ice  with  his  difciples,  and  followers,  to  ufher  in 
their  performances  under  their  mafter’s  name.  I  have  perufed  the  beft 
part  of  his  works  ;  and  find  them  beyond  all  expeflation,  excellent :  info- 
much  that  I  have  been  almoft  tempted  to  doubt  whether  they  could  be  the 
work  of  that  age.  So  full  are  they  '  of  the  experiments  and  obfervations 
which  occur  in  our  later  writers,  that  either  the  books  muft  be  fuppofi- 
titious,  or  the  antient  chemifts  muft  have  been  acquainted  with  a  world  of 
And  difcovenes.  things  which  pafs  for  the  difcoveries  of  modern  practice.  He  gives  very 
plain  intimations  of  phofphorus,  which  he  calls  the  rijeftal  fire ;  the  Off  a  Hel- 
montii3  &c.  And  yet  it  is  certain  he  wrote  200  years  before  either  Helmont , 
or  my  Lord  Bacon. 

He  travelled  into  Mauritania ,  where  he  is  fuppofed  to  have  firft  met 
with  chemiftry  >  and  to  have  imbibed  his  principles  of  the  art  from  the 
writings  of  Geber  :  which  opinion  is  countenanced  by  the  conformity  ob- 
fervable  between  the  two. 

The  Spanifh  authors  afcribe  the  occafion  of  his  journey  to  an  amour :  he 
was  fallen  in  love,  it  feems,  with  a  maid  of  that  country,  who  obftinately  re- 
fufed  his  addreffes.  Upon  enquiring  into  the  reafon,  fhe  fhew’d  him  a  can- 
cer’d  breaft.  Lully ,  like  a  generous  gallant,  immediately  refolves  on  a 
voyage  to  Mauritania ,  where  Geber  had  lived  to  feek  fome  relief  for  his 
wiftrefs.  He  ended  his  days  in  Africa  j  where,  having  taken  up  the  qua- 
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lity  of  miflionary,  and  preaching  the  gofpel  among  the  infidels,  he 
ftoned  to  death  *.  ' 

Arnoldus  de  Villa  Nova,  or  Arnaud  de  VtUe  Neuve ,  a  Frenchman } 
thus  denominated  from  the  place  where  he  was  born,  viz.  Vide  Neuve  j  is  14  °v 
by  feme  fuppofed  to  have  been  Lully's  matter  ;  but  others,  with  more  pro- 
bability,  take  him  to  have  been  his  difciple.  A,noldus  flourittiM  in  the  13th 
century.  He  was  the  firft  phyfician  of  that  time ;  and  in  that  quality 
ferved  the  then  pope.  His  writings  fhew  him  an  excellent  chemift,  and 
even  deep  in  alchemy.  Van-Helmont ,  a  great  admirer  of  Arnaud,  attributes 
to  him  the  firft  introducing  of  chemiftry  into  medicine. 

He  wrote  a  great  many  pieces,  which  are  cclle&ed  together  in  a  folio  vo¬ 
lume,  under  the  title  of,  Magiftri  de  Villa-nova  ;  and  eafy  enough  to  be  had.  • 

At  the  end  is  a  little  treatife  of  alchemy,  perfectly  in  the  manner,  and  on 
the  principles  of  Geber  and  Lully.  He  is  every  where  a  ftrenuous  advocate 


*  The  hiftory  of  this  eminent -adept  is 
very  much  imbroil’d.  Authors  fpeak  of 
him  very  differently  ;  and  ’tis  not  eafy,  on 
the  whole,  to  decide  whether  ever  he 
were  a  chemift,  or  wrote  at  all  on  the  fub- 
je£b,  or  not.  Vincent.  Mutitts,  who  writes 
the  hiftory  of  Majorca,  fhews  him  in  a  very 
different  light  :  Lully's  father,  fays  he, 
was  defeended  of  a  noble  family  ;  and  his 
mother,  of  the  houfe  of  the  counts  d’Eril. 
He  was  born  in  1235.  His  firft  inclina¬ 
tions  led  him  to  ftudy,  which  he  after¬ 
wards  quitted  to  follow  arms.  In  this 
profeflion  he  had  leifurc  for  love,  and  en¬ 
tertain’d  a  paffion  for  a  maid,  named 
Eleonora.  One  day,  as  he  was  viewing  her 
with  languilhing  eyes,  Ihe  laid  bare  her 
bofom,  and  fhew’d  her  lover  a  cancer 
that  had  confirmed  her  breafts.  Lully , 

ftruck  fpeechlefs  at  the  fight,  immediately 
fequefter’d  himfelf  to  folitude  and  anxie¬ 
ty.  In  the  excefs  of  his  defpair,  a  cruci¬ 
fix  appear’d  to  him  ;  which,  infpiring  new 
courage,  fet  him  above  the  concerns  of 
the  world.  The  remainder  of  his  life, 
therefore,  he  devotes  to  penance ;  and, 
among  other  pious  exercifes,  applies  him¬ 
felf  to  the  converfion  of  infidels :  with  a 
view  to  which,  he  learn’d  Arabic  at  thirty 
cars  of  age..  At  his  follicitation,  J-ames 
ing  of  Arragon  founded  a  feminary  in  Ma¬ 
jorca,  for  the  education  of  miffionaries. 
After  which,  he  travel’d  thro’  France,  Ger¬ 
many,  and  England  ;  and  was  at  laft  put  to 
death  in  Africa  for  preaching  chriftiani- 

£y- 


Now  in  all  this  relation,  what  have 
we  that  looks  any  thing  like  chemiftry, 
or  the  philofophcr’s  ftone  ?  Mutius 
is  even  exprefs,  that  that  good  man, 
wholly  intent  upon  religion,  never  ap¬ 
plied  himfelf  thereto  :  and  yet  we  have 
divers  accounts  in  hiftory  of  his  making 
gold.  Among  other  authorities*  Gregory  of 
Tholoufe  furnifhes  one  :  “  Lully,"  fays  that 
author,  “  offered  king  Ed-tuard  III.  of 
“  England,  a  fupply  of  fix  millions  to  make 
“  war  againft  the  infidels.”  To  which 
may  be  added  another  from  Rob.  Conjlantine  : 
“  I  have  made  enquiry,  and  find,  that 
“  Lully  actually  perform’d,  what  his  Books 
K  pretend  he  did,  in  England  ;  and  that  he 
“  made  real  gold  in  the  tower  of  London  by 
“  the  king’s  order.”  What  diferedits  tho 
relation  and  the  hiftorical  writings  where¬ 
on  ’tis  chiefly  founded,  is,  that  king  Ed¬ 
ward  was  only  three  years  old,  when  Lully 
died  :  tho’  this  is  not  the  only  iucon- 
fiftency  ;  for  in  his  books,  he  is  faid  to 
have  made  experiments  at  Milan  in  the 
year  1335;  when ’tis  certain  he  died  ini  31  5. 

Borrichius,  however,  will  have  the  tefti- 
monies  above-mentioned  to  be  authentic  ; 
and  fathers  the  faults  in  chronology  on  the 
copifts.  Be  this  as  it  will :  befide  manu- 
feripts,  the  following  printed  pieces  bear 
Lully's  name ;  viz.  The  theory  of  the  philofo- 
pher's-Jlone  :  The  pr  a  Bice  :  The  trarfmutaion 
of  the  foul :  The  codicil :  The  vade  mccum  : 
The  book  of  experiments  :  The  explanation  of  his 
teflament  :  Ihe  abridgments ,  or  accufations  : 
and,  The  power  of  riches . 
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for  an  univerfal  medicine  ;  and  fays  a  deal  to  fliew  that  there  is  fuch  a 
thing  in  nature  * 

Ru*MSciffa  Johannes  de  Rupe  Scissa  comes  next  in  turn.  He  was  a  Francifcan 
**  fryar,  and  flouriffi’d  about  the  year  1380.  He  is  a  voluminous  author  ; 
but  his  writings  are  of  great  weight  and  importance.  Befide  his  theologi¬ 
cal  pieces,  he  wrote  many  chemical  ones  ; -and. had^wrote  more,  as  having 
a  ftrong  chemical  tafte,  but  that  the  good  man,  like  his  great  predecelfor 
Bacon ,  was  accufed  of  magic,  and  thrown  into  prifon  ;  where  he  pined 
and  died  away  of  grief :  and  by  fuch  means  was  prevented  the  difcovering 
a  great  many  fecrets  of  nature,  which  he  was  become  matter  of.  He  is 
held  the  patriarch  of  the  chemifts.  His  works  are  eafy  to  be  procured. 
Ripley.  •  George  Ripley,  an  Englifhman  by  nation  ;  and  by  profeflion  a  canon, 
or  monk  of  Britlingthon ,  lucceeds.  His  writings  are  all  very  good  in  their 
kind,  being  wrote  exaftly  in  Bacons  manner,  only  more  allegorical.  As  he 
was  no  phyfician,  he  does  not  meddle  with  any  thing  of  the  preparations  of 
that  kind  ;  but  treats  much  of  the  cure  of  metals,  which,  in  his  language, 
is  the  purification  and  maturation  thereof.  He  purfued  Geber's  and  Bacons 
principles  very  religioufly ,*  and  maintain’d,  for  inftance,  with  new  evi¬ 
dence,  that  mercury  is  the  univerfal  matter  of  all  metals ;  that  this,  fet 
His  dogma's,  over  the  fire  with  the  pureft  fulphur,  will  become  gold  ,•  but  that  if  either 
of  them  be  feck  or  leprous ,  that  is,  infe&ed  with  any  impurity,  inftead  of 
gold,  fome  other  metal  will  be  produced.  He  adds,  that  as  mercury  and 
fulphur  are  fufficient  for  the  making  of  all  metals  ;  fo,  of  thefe,  may  an 
univerfal  medicine,  or  metal,  be  produced,  for  curing  of  all  the  lick  ; 

.  which  fome,  miftakenly,  underftood  of  an  univerfal  metal,  efficacious  in  all 
difeafes  of  the  human  body. 

John  and  Isaac  Hollandus,  two  brothers,  come  next.  ’Bis  not  eafy 
to  fay  what  countrymen  they  were  ;  whether  Englishmen,  or,  as  their 
name  may  feem  to  import,  Hollanders  :  we  have  in  our  keeping  two  manu- 
fcript  copies  of  their  works;  one  in  the  Englifh,  and  the  other  Low-Dutch 
language  :  tho’  we  rather  incline  to  think  the  Dutch  the  original,  and  the 
English  a  tranflation  f. 

They  were  both  of  them  perfons  of  great  parts  and  ingenuity,  and 
wrote  on  the  dry  topics  of  chemiftry,  with 'all  the  copious  eloquence  of 
orators.  They  feem  to  have  lived  in  the  13  th  century;  but  this  is  not  ai- 
I’keir inventions.fxi red .  'The  whole  art  of  enamelling  is  their  invention  ;  as  is  alfo  that  of 
colouring  glafs ,  and  precious  ft  ones,  by  application  of  thin  metal  plates  there¬ 
on. 

*  Arnoldus  is  mention’d  by  other  authors,!  tranfmutations  at  the  court  of  Rome.  The 
as  phyfician  to  Frederic  king  of  Arragon,  j  titles  of  his  feveral  pieces  are,  The  rofary 
and  afterwards  Sicily ;  and  to  have  been  c  of  Arnoldus  :  Flower  of  flowers ;  Chemical 
occafionally  fent  by  that  prince  to  pope  *  letter  to  the  king  of  Naples :  The  new  light  : 
Clement ,  who  was  then  fick  :  but  he  pe-  j  The  queflions  of  Pope  Boniface  VIII.  with  an- 
rilh’d  by  Ihipwreck  on  the  voyage,  in  the  j  fivers  thereto  :  And,  The  mirror  of  alchemy. 
year  1510.  Nouv.  Ccurs  de  Chyme.  JoA  t  The  Dutch  manufcript  is  here  and 
And,  Itius  relates  his  performing  feveral]  there  interpolated  with  Evglijl? . 


Jp.  and  If. 
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Their  writings  are  in  the  form  of  procelfes  ;  and  they  defcribe  all  the 
operations,  to  the  molt  minute  circumftances.  The  treatife  of  enamelling  is 
efteem’d  the  greateft,  and  molt  finifh’d  part  of  their  works  ;  whatever  re¬ 
lates  to  the  fufion,  reparation,  and  preparation  of  metals  is  here  deliver’d. 

They  write  excellently  of  diflillation ,  fermentation ,  putrefa&ion and  their  ef¬ 
fects  ;  and  feem  to  have  underftood,  at  leaft  as  much  of  thefe  matters,  as 
any  of  the  moderns  have  done.  They  publifh’d  a  fmall  treatife  of  the  philo-  j)0&ma\ 
fopher  s-flone  •  which,  they  hold,  may  be  prepared  from  any  body  in  nature. 

They  defcribe  ways  of  producing  it  from  lead,  blood,  fulphur  and  mer¬ 
cury,  and  other  matters.  They  furnilh  a  great  many  experiments  on  hu¬ 
man  blood  ;  which  Van  Helmont  and  Mr.  Boyle  have  fince  taken  for  new 
difcoveries.  I  have  a  very  large  work  in  folio  under  their  name,  of  the 
conftru&ion  of  chemical  furnaces  and  inflruments. 

Their  writings  were  firft  publifh’d  in  feparate  volumes,  which  are  as  ea- 
fily  purchafed  as  they  are  worthy  of  perufal,  for  the  fake  of  fome  valuable 
lecrets  contain’d  therein,  which  may  pave  the  way  for  the  great-eft  difcove¬ 
ries. 

All  the  authors  hitherto  rehears’d  have  been  confined  to  the  metallurgia  \ 
or  at  leaft  to  fome  one  or  two  peculiar  bodies  :  Metals,  forinftance,  glafs,  - 
and  precious  ftones  were  thus  long  the  whole  field  and  fubjedt  of  chemiftry, 
about  which  all  the  chemifts  from  Zoz.imus  to  Hollanaus  were  employ’d. 

We  fhall  only  here  take  occafion  to  add,  in  the  general,  that  it  is  no  valid 
objection  againft  the  art  or  veracity  of  any  of  ’em,  that  in  fome  places  we 
don’t  conceive  or  underftand  ’em  ;  fince,  wherever  we  do,  there  they  al¬ 
ways  fpeak  true  :  This  is  certainly  a  ftrong  prefumption  in  favour  of  the 
truth  of  things,  which  furpafs  our  comprehenfion. 

We  now  proceed  to  the  fecond  order,  or  clafs  of  chemifts  :  'viz,.  Thofe  Authors  in  the 
who  have  cultivated  the  art  with  a  view  to  Medicine  ;  whether  in  order t0 
a  dilcovery  of  an  univerfal  remedy  for  ail  Difeafes,  or  of  particular  ones 
in  the  ordinary  way  of.  phyfic* 

Basil  Valentine  is  the  firft  in  this  lift :  But  who  he  was,  or  whence  heBafllValennne* 
came,  is  but  little  known  ;  for  the  name  is  apparently  fictitious  :  He  is 
commonly  laid  to  have  been  a  Benedittine  monk,  of  a  Mo'naftery  at  Erphurt , 
which  is  the  quality  he  aflumes  in  his  writings  ;  but  there  is  no  trace,  or 
memory  of  fuch  a  perfon  at  Erphurt ;  nor  was  there  ever  any  Benedifline 
monaftery  there  j  whence,  it  looks  more  probable  he  was  fome  great  man, 
who,  according  to  the  cuftcm  of  that  age,  chofe  to  veil  himfelf  under  this 
appellation.  Helmont ,  who  took  a  deal  of  pains  in  the  enquiry,  Ihews  he 
was  prior  to  Paracelfus  by  a  hundred  years  ;  and  that  he  lived  in  1415* 

Some  fix  his  birth  to  the  year  1394. 

His  writings  are  much  commended,  and  much  fought ;  tho’ there  are  character  of 
fome  fpurious  pieces  tack’d  to ’em.  He  wrote  all  in  High  Dutch ,  and  ’tisfc“  wm,w6**. 
but  few  of  his  pieces  that  have  been  tranftated  into  Latin.  In  matters  of 
experiments  he  may  be  depended  on  for  his  exa&nefs,  and  veracity  :  His 
ftyle  is  clean,  open,  and  pure  ;  except  when  he  treats  of  his  arcanums, 
and  particularly  of  the  philolopherVftonej  where  he  is  as  cloudy  as  the  reft. 

By 
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tbefirjitUtap-  By  what  appears,  it  was  he  who  firft  applied  chemiftry  to  medicine ;  lor, 
u’mtdUini?  after  every  preparation,  he  never  fails  to  give  fome  medicinal  ufe  thereof. 

He  owns  that  he  pradtifed  phyfic  himfelf ;  and  had  prefcribed  a  Lithonthrip - 
tic  to  the  great  chancellor  of  the  empire  ;  whereby  a  ftone  in  his  bladder 
was  actually  diffolved. 

One  blemifh  in  his -charadler,  which  indeed  runs  thro’  the  whole  tribe 
of  his  followers,  is,  that  he  is  too  liberal  in  the  ufes,  and  virtues  of  his 
preparations.  Thus  in  his  triumphal  chariot  of  Antimony  •  a.  mineral,  which 
we  are  to  obferve,  was  the  bafis  of  almoft  all  his  medicines  ;  we  meet 
with  nothing  but  grand,  catholic,  univerfal  remedies. 

One  thing  certainly  redounds  much  to  his  glory  :  viz,.  That  his  flock  of 
chemical  knowledge  has  ferved  abundance  of  his  Succeffors  to  fpend  on. 
Ws  Jogm*  sandlt  was  he,  who  firft  broach’d  the  dodlrine  of  the  three  chemical  principles, 
difcovertes.  Salt,  Sulphur ,  and  Mercury ,  which  Par  ace  If  us  afterwards  appropriated  ;  and 
-it  might  be  fhewn,  that  both  Paracelfus ,  and  Helmont ,  and  many  others  of 
modern  fame,  owe  a  great  part  of  what  is  moft  valuable  in  ’em,  to  this 
author :  So  that'  it  is  not  without  reafon,  that  he  is  judg’d  the  father  of 
the  modern  chemifts,  and  the  founder  of  the  chemical  pharmacy. 

In  his  currus  triumphalis  Antimonii  we  meet  with  all  the  experiments  and 
preparations,  which  the  younger  Lemery  has  in  his  late  French  treatife  de 
l* Antimine  ;  and  yet  Lemery  puts  ’em  all  off*  as  if  they  were  new,  and  his 
•wn. 

VawHelmont  had  writ  much  about  the  alcaheft,  or  univerfal  menftruum, 
and  Zwelfer  pretends  to  have  known  his  fecret  :  He  defcribes  it  as  a  pre¬ 
paration  of  vinegar  and  copper-ruft  diftill’d,  till  the  copper  quite  disap¬ 
pears.  But  Otto  Tachenius  fhews,  that  Zwelfer  borrow’d  the  whole  procefs 
from  a  book  of  Valentine's,  entitled  Standgeifi  ;  where,  indeed  it  is  defcri- 
bed  in  terms  plain  enough. 

.  So  the  fil  volatile  oleofum ,  which  Sylvius  de  la  Boe  has  long  had  the  credit 
of and  many  other  fecrets  which  make  a  figure  in  the  modern  authors, 
are  really  originally  derived  from  Bafil  Valentine. 

Faiaceifus.  Paracelsus  comes  next  on  theftage;  a  great,  anomalous,  unaccounta¬ 
ble  fellow  ;  whofe  hiftory  will  have  all  the  air  of  paradox.  He  reform’d  and 
alter’d  the  face  of  medicine,  and  turn’d  it  altogether  into  the  vein  of  che¬ 
miftry  being  the  firft  of  all  mankind,  who,  of  a  profefs’d  chemift,  was 
made  a  public  ProfelTor  of  medicine  in  an  univerfity.  Never  did  any  per- 
fon  bear  fuch  different,  inconfiftent  chara&ers  as  the  author  we  are  now 
about  to  treat  of :  amid  fo  much  diverfity,  it  will  require  no  fmall  degree 
of  attention  and  addrefs,  to  keep  the  truth  in  view,  and  purfue  it  with¬ 
out  deviating  into  any  of  the  tracks  of  fable  and  fidlion.  To  hear  the  ge¬ 
nerality  of  chemifts  talk,  he  was  nothing  lefs  than  a  God ;  nay,  ’tis  a  tra¬ 
dition,  which  I  find  Several  people  believe,  that  he  is  not  dead,  but  ftill 
lives  in  his  tomb ;  whither  he  retired,  weary  of  the  vices  and  follies  of 
mankind.  And  yet  others  reprefent  him  as  one  of  the  moft  vile,  flagitious, 
and  worthlefs  of  the  race  of  men. 


r 


To 


Hi  [lory  of  Che  MISTRT. 

To  afcertain  fomewhat  of  the  character  of  this  memorable  perfon,  we 
have  confulted  all  the  writers  on  both  fides  the  queftion  ;  and  will  give  you 
his  llory,  not  as  *ti$  drawn  by  his  profefs’d  Devotees,  the  Paraceljtjls  ;  nor 
yet  from  thofe,  who  deterininately  vilify  him  at  all  adventures,  as  Eraftus , 
Theophilus ,  (7c.  But,  principally,  as  deliver’d  by  Oporinus ,  Greek 
profefibr  in  the  fame  university  with  Paracelfus  ;  by  J.  Crato  a  Krafthen , 
an  illuftrious  phyfician  of  that  time,  who  converfed  with  Paracelfus ,  and 
whofe  writings  have  all  the  marks  of  candour  and  exadlnefs  j  and  by  Van 
Helmont ,  who  travel’d  into  Germany,  on  purpofe  to  enquire  into  the  matter, 
and  fatisfy  himfelf  of  the  truth  of  the  ftories  related  of  our  philofopher: 
Tho’  as  to  this  lalf  author,  we  fhall  be  a  little  on  our  guard  ;  as  he  appears 
flrongly  inclined  in  favour  of  his  mailer,  and  has  publickly  declared  Para - 
celfus  the  prince  of  phyjicians,  and  philofopher s  by  fire.-—  We  now  come  to  the 
point. 

Philip  Aureolus  Theophrastus  Paracelsus  Bombast  de  Hoeneieym 
was  born,  as  he  himfelf  writes,  in  the  year  1494,  in  a  village  in  Switzerland, 
call’d  Hoenbeym  (q.  d.  ab  alto  nido)  two  miles  diftant  from  Zurich.  His  fa¬ 
ther  was  a  natural  fon  of  a  great  mailer  of  the  ‘ ’Teutonic  order,  and  had  been 
brought  up  to  medicine ;  which  he  praftifed  accordingly,  in  that  obfcure 
corner.  He  was,  it  feems,  mailer  of  an  excellent;,  and  copious  library ; 
and  is  faid  to  have  become  eminent  in  his  art  ;  fo  that  Paracelfus  always 
fpeaksof  him  with  the  highell  deference,  and  calls  him  laudatijjimus  medicus 
in  eo  vico.  Of  fuch  a  father  did  Paracelfus  receive  his  fir  11  difcipline. 

After  a  little  courfe  of  lludy  at  home,  he  was  committed  to  the  care  of 
‘Tritbemius ,  the  celebrated  abbot  of  Spanheim ,  who  had  the  charadler  of  an 
adept  himfelf,  and  wrote  of  the  Cabbala  :  being  by  many  reputed  a  magi¬ 
cian.  Here  he  chiefly  learnt  language  and  letters  ;  after  which,  he  was 
removed  to  Sigif.  Fuggerius ,  to  learn  medicine,  chirurgery,  and  chemiftry. 
All  thefe  his  mailers,  and  efpecially  the  lall,  Paracelfus  ever  fpeaks  of  with 
great  veneration  :  So  that  he  was  not  altogether  fo  rude  and  unpolilh’d  as 
is  commonly  imagined.  Thus  much,  we  learn  from  his  own  writings; 
and  efpecially  the  preface  to  his  lejfer  chirurgery ,  where  he  defends  himfelf 
againfl  his  accufers. 

At  20  years  of  age,  he  undertook  a  journey  throughout^  Germany,  and 
Hungary  ;  vifiting  all  the  mines  of  principal  note,  and  contracting  an  ac¬ 
quaintance  with  the  miners  and  workmen  ,•  by  which  means  he  learnt  every 
thing  relating  to  metals,  and  the  art  thereof.  In  this  inquiry  he  fhew’d 
an  uncommon  affiduity,  and  refolution  :  He  gives  us  a  frightful  account 
of  the  many  dangers  he  had  run  from  earthquakes,  falls  of  Hones,  floods 
of  water,  cataradts,  exhalations,  damps,  heat,  hunger,  and  thirft  and 
every  where  takes  occafion  to  infill  on  the  value  of  an  art  acquired  on  fuch 
hard  terms. 

The  fame  inclination  carried  him  as  far  as  Mufcovy ;  where,  as  he  wrvs 
in  quell  of  mines,  near  the  frontiers  of  7 ’artary  he  was  taken  priloner  by 
that  people,  and  carried  before  the  great  Cham:  during  his  captivity  there, 
he  learnt  divers  fecrets  Till,  upon  the  Chams  fending  an  embafly  to  the 
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r  Grand  Signior  with  his  own  fon  at  the  head  of  it,  Paracelfus  was  fent  along 
with  him  in  quality  of  companion.  On  this  occafion  he  came  to  Gonflanti - 
v  mple ,  in  the  28th  year  of  his  age  ;  and  was  there  taught  the  fecret  of  the 
.  philofopher?s-ftone,  by  a  generous  Arab,  who  made  him  this  noble  prefent, 
as  he  calls  it,  Az.oth.  This  incident  we  have  from  Helmont  only ;  for 
Paracelfus  himfelf,  who  is  ample  enough  on  his  other  travels,  fays  nothing  of 
<  his  captivity. 

At  his  return  from  Turky,  he  pradlifed  as  a  chirurgeon  in  the  imperial  ar¬ 
my,  and  perform’d  many  very  notable  cures  therein.  Indeed  it  can’t  be  denied 
but  he  was  excellent  in  that  art ;  ot  which  his  great  cbirurgery  printed  in  folio, 
will  be  a  {landing  monument.  At  his  return  to  his  native  country,  he  a(Tu- 
med  the  title  of  utriufjue  medicinal  doElor  ;  or  dodlor  both  of  internal,  and  ex¬ 
ternal  medicine  or  cbirurgery  ;  and  grew  famous  in  both ;  performing 
wdiciZi  7>vrc- things  far  beyond  what  the  common  pradlice  of  that  time  could  pretend  to. 
■■titioj tboje umtis  And  no  wonder  :  for  medicine  was  then  in  a  poor  condition  :  The  pradtice, 
and  the  very  language  was  all  Galenical ,  and  Arabic.  Nothing  was  incul- 

■  cated  but  Ariftotley  Galen ,  and  the  Arabs  -y  Hippocrates  was  not  read  :  Nay, 
there  was  no  edition  of  his  writings  ;  and  fcarce  was  he  ever  mention’d. 
Their  theory  confided  in  the  knowledge  of  the  four  degrees,  the  tempera¬ 
ments,  '&c.  and  their.whole  practice  was  confined  to  venxfedtion,  purga¬ 
tion,  vomiting,  clyfmata,  &c. 

Now  in  this  age  a  new  difeafc  had  broke  out,  and  fpread  itfelf  over 
Europe  ;  viz.,  the  venereal  difeafe  :  The  common  Galenic  remedies  had  here 
proved  abfolutelv  ineffectual  :  Bleeding,  purging,  and  cleanfing  medicines 
were  vain  ;  and  the  phyficians  were  at  their  wit’s  end.  Jac.  Carpus ,  a  cele¬ 
brated  anatomift  and  chirurgeon  at  Boulogne ,  had  alone  been  mailer  of  the 
cure  ;  which  was  by  mercury  adminillred  to  raife  a  Salivation  :  He  had  at¬ 
tain’d  to  it  in  his  travels  thro*  Spain  and  Italy ,  and  praftifed  it  for  fome 
years,  and  with  fuch  fuccefs  and  applaufe,  that  it  is  incredible  what  im- 
menfe  riches  this  one  noflrum  had  brought  him  in  :  he  owns  himfelf,  that  he 
did  not  know  the  end  of  his  own  wealth ;  For  the  merchants,  governors, 
commanders,  &c.  who  had  brought  that  filthy  difeafe  fr om  America ,  were 
content  to  give  him  what  fums  he  pleas’d  to  free  ’em  from  it. 
iAttainsto tbeufe  Paracelfus ,  about  this  time,  having  likewife  learnt  the  properties  of  mer- 
flmercw y.  cury  ;  and,  as  ’tis  probable,  from  Carpus  too,  undertook  the  fame  cure, 

but  in  a  different  manner  :  For  whereas  Carpus  did  all  by  falivation  ;  Para- 
celfus ,  making  up  his  preparations  in  pills,  attain’d  his  ends  in  a  gentler 
manner.  By  the  fame  medicine  he  tells  us,  he  cured  the  itch,  lepra,  ul¬ 
cers,  Neapolitan  difeafe,  and  even  gout  ;  all  which  were  incurable  on 
the  foot  of  the  popular  pradlice  :  And  thus  was  a  balls  laid  for  all  his  future 
fame. 

Madt  profejfor  Paracelfus  thus  furnilh’d  with  arts,  and  arrived  at  a  pitch  of  eminence 
-**  Baf,1\  beyond  any  of  his  brothers  in  the  profefllon,  was  invited  by  the  curators  of 
the  univerfity  of  Bafil  to  the  chair  of  profelfor  of  medicine  and  philofophy 

■  in  that  univerfity.  The  art  of  printing  was  now  a  new  thing ;  the  tafte  for 
‘•learning  and^arts  was  warm  ;  and  the  magiflracy  of  Baftl  were  very  induf- 

trious 
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trkms  m  procuring  profeffors  of  reputation  from  all  parts.  They  had  al¬ 
ready  got  Dejid.  Erafmus ;  profefl'or  of  theology ;  and  jf.  Oparinas,  pro- 
feflbr  of  th e Greek  tongue  :  and  now,  in  1527,  Paracelfus  was  aflociated ;  in 
the  33d  year  of  his  age. 

Upon  his  firft  entrance  on  that  province,  being  to  make  a  public  fpeech  be¬ 
fore  the  univerfity,  he  pofted  up  a  very  elegant  advertisement  ever  tire  dcors, 
inviting  every  body  to  his  doctrine.  At  his  firft  ledlure  he  procured  a  fire 
to  be  brought  in  a  brazen  vefi'el,  into  the  middle  of  the  fchool ;  where,  af¬ 
ter  calling  in  fulphur  and  nitre,  in  a  folemn  manner,  he  burnt  the  wrl-  Bum  the  wri¬ 
tings  of  Galen ,  and  Avicenna :  alledging,  that  he  had  held  a  difpute  with^A^Scmu. 
them  in  the  gates  of  hell,  and  had  fairly  routed  and  overcome  them.  And 
hence  he  proclaimed,  that  the  phyficians  fhould  all  follow  him ;  and  no  • 
longer  call  themfelves  Galenifls,  but  Paracelfifls  * 

While  he  was  here  profefl'or,  he  read  his  books,  de  ‘Tartar®,  de  Grddibus,His  letfuns. 
and  de  Compofitionibus ,  in  public  ledlures  ;  to  which  he  added  a  commentary 
on  the  book  de  Gradibus :  all  thefe  he  afterwards  printed  at  Baftl  for  the  ufe 
of  his  difciples  ;  fo  that  thefe  muftbe  allowed  for  genuine  writings.  About 
the  lame  time  he  wrote  de  Calculo  ;  which  performance  Helmont  {peaks  of 
with  great  approbation.  * 

Notwithftanding  his  being  profefl'or  in  fo  learned  an  univerflty,  he  un- 
derftood  but  little  Latin  •  his  long  travels,  and  application  to  bufinefs,  and 
difufe  of  the  language,  had  very  much  unqualify ’d  him  for  writing,  or 
fpeaking  therein  :  and  his  natural  warmth,  and  arrogancy,  render’d  him 
very  unfit  for  teaching  at  all.  Hence,  tho’  his  auditors  and  difciples  were  His  Mils  fo 
at  firft  very  numerous,  they  fell  oft',  and  left  him  to  preach  jargon  to  the-^”^/^8 
walls.  In  the  mean  time,  he  abandoned  himfelf  to  drinking;  and,  by  de-  • 
grees,  commenced  fuch  a  thorough  fot,  that  Oporinus ,  who  lived  with 
him,  and  was  always  at  his  elbow,  aflures  us  he  was  never  fober  ;  but 
kept  tippling  on  from  morning  to  night,  and  from  night  to  morning,  in  a 
continued  round.  By  fuch  means  he  foon  became  weary  of  his  profeflor- 
Ihip ;  and,  after  three  years  continuance  therein,  relinquifhed  it :  pretend¬ 
ing,  that  no  language  befide  the  German  was  proper  to  reveal  the  myfteries 
of  chemiftry  in. 

After  this,  he  betook  himfelf  again  to  his  itinerant  life ;  fpending  his 
whole  time  in  travelling,  and  drinking,  and  living  altogether  in  taverns, 
and  inns,  continually  flulh’d,  and  loaden  with  liquor ;  and  yet  working 
many  notable  cures  in  his  way.  In  this  fordid  manner  did  he  pafs  four  His  death. 
years,  viz,,  from  the  43d,  to  the  47th  year  of  his  life;  when  he  died,  as  he 
lived,  in  an  inn,  at  Saltz,burg ,  at  the  fign  of  the  white  horfe,  on  a  bench,  in 
the  chimney-corner.  Oporinus  relates,  that  after  he  had  put  on  any  new 
garment,  it  never  came  off  his  back,  till  it  was  wore  to  rags.  He  adds, 
that  notwithftanding  his  excefs  in  point  of  drinking,  he  was  never  in  the 


*  “  Know,  phyficians,”  fays  he,  “  my 
<l  cap  has  more  learning  in  it  than  all 
M  your  head* ;  my  beard  has  more  expe- 


“  rience  than  whole  academies  of  you  : 
“  Greeks ,  Latins ,  French ,  Italians ;  I  will  be 
“  your  king.” 
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leaft  addi&ed  to  venery.  But  there  was  a  reafon  for  it :  it  feems,  when 
he  was  a  child,  being  negledled  by  his  nurfe,  a  hog  fell  in  his  way,  which 
bit  off  his  tefticles,  and  lb  made  an  eunuch  of  him.  Accordingly,  in  his 
writings,  he  omits  no  cccafion  of  railing  againft  the  women. 

Such  was  the  life  of  Paracelfus  ;  fuch  was  the  immortal  man,  who,  fick 
of  life,  retired  into  a  corner  of  the  world ;  and  there  fupports  himfelf 
with  his  own  Quintejfentia  Vita.  We  now  proceed  to  his  books  ;  and  his 
pretenfions  to  the  grand  arcana  of  alchemy. 

HU  isfitipgu  In  his  life-time,  we  have  already  obferved,  he  only  publilbed  three,  or 
four  books.  But  after  his  death,  he  grew  prodigioufly  voluminous  ;  fcarce 
a  year  palling,  but  one  book  or  other  was  publifhed  under  his  name;  faid 
to  be  found  in  fome  old  wall,  ceiling,  or  the  like.  All  the  works  father’d 
on  him  were  firfl  publilhed  together  at  Strasbourg  in  the  year  1603,  in  three 
volumes  in  folio ;  and  again  in  1616.  Thefe  editions  are  both  in  High- 
Dutch  ;  on  which  account  they  are  preferable  to  the  reft,  as  the  books 
were  all  originally  compofed  in  that  language.  But  in  both  thefe  editions, 
the  10th  book,  de  Archidoxis,  is  wanting;  which  is,  as  it  were,  the  key 
of  all  the  reft.  In  the  year  1658,  all  the  three  volumes  were  publifhed  at 
'  Geneva ,  tranflated  into  Latin  ;  with  the  addition  of  the  10th  book,  fo 
much  wanted  in  the  former. 

J.  Oporinus ,  that  excellent  profelfor  and  printer  abovemention’d,  who 
confcantly  attended  Paracelfus  for  three  years  as  his  menial  fervant,  in  ex¬ 
pedition  of  learning  fome  of  his  fecrets  ;  who  publiftfd  the  works  of  Ve - 
Julius ;  and  is  fuppofed  to  have  put  them  in  that  elegant  language  wherein 
they  now  appear  :  this  Oporinus ,  in  an  epiftle  to  Monavius ,  concerning  the 
life  of  Paracelfus ,  profeffes  himfelf  furprized  to  find  fo  many  works  of  his 
mafter  5  for  that  in  all  the  time  he  was  with  him,  he  never  wrote  a  word 
himfelf,  nor  ever  took  pen  in  hand  :  but  that  as  he  lpent  all  his  time  among 
porters  and  carmen,  and  was  eternally  drunk,  he  would  fometimes  come 
reeling  home,  and,  brandishing  his  drawn  fword,  force  Oporinus  to  write 
what  he  didtated.  But  this  was  but  little.  However,  Oporinus  ufed  to 
wonder  how  fuch  coherent  words,  and  difcourfe,  which  might  even  be¬ 
come  the  wifeft  perfons,  fhould  come  from  the  mouth  of  a  drunken 
man. 

N*vy  nf  them  ^X'is  more  than  probable,  then,  that  the  bulk  of  the  pieces  publifhed  under 
..<£ojnms.  namgj  are  not  his  ;  but  that  the  other  chemifts,  his  followers,  chofe  to 
ufher  in  their  performances  under  the  fandtion  of  his  name.  In  effedl, 
they  are  fo  many,  and  fo  different  from  each  other,  that  ’tis  next  to  im- 
poffible  they  fhould  all  come  from  the  fame  hand.  And  yet,  bclide  the 
three  books  which  he  ledtured  in  public,  there  are  fome  others  that 
feem  to  have  good  pretenfions  to  be  genuine  :  fuch  is  that  de  Pefte,  wrote 
for  the  fake  of  his  hofts  in  the  eaft,  and  about  Conjlantinoplei  from  whom 
he  had  receiv’d  a  deal  of  kindneffes,  and  whom  he  had  then  promifed  a 
remedy  againft  the  plague :  that  de  Mineratibus  :  that  de  vita  longa  :  and 
the  Archidoxa  Medicina ,  which  was  publifhed  by  Bodenfieyni  while  Paracel - 
Jits  was  living,  or  at  leaft  foon  after  his  death. 


This 
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This  work  is  call’d  Archidoxa  Medicina ,  as  containing  the  principal  rules 
and  maxims  of  the  art.  Nine  books  hereof  were  publilhed  at  firft  :  and 
the  author  in  the  prolegomena  to  them  fpeaks  thus :  I  intended  to  have 
publifhed  my  ten  books  of  Archidoxa ;  but  finding  mankind  unworthy  of  fuch  a 
treafure ,  as  the  tenths  I  keep  it  clofe  in  my  occiput  ,*  and  refohe  never  to  bring  it 
thence ,  till  you  have  all  abjured  Ariftotle,  Avicenna,  and  Galen,  and  have 
fwore  allegiance  to  Paracelfus  alone. 

However,  the  book  did  at  length  get  abroad  ;  tho’  by  what  means  is 
not  known :  it  is  confefledly  a  glorious  piece,  and  may  be  ranked  among 
the  principal  produdlions  in  the  way  of  chemiftry,  that  have  ever  appear’d. 

Whether  or  no  it  be  P aracelfus s,  we  will  not  affirm  ;  but  there  is  one  thing 
fpeaks  in  its  behalf,  viz,,  its  containing  a  great  many  things  which  have 
been  lince  trump’d  up  for  great  Noflrums ;  and  Van  Helmont*s  lithonthriptic, 
and  alcaheft,  are  apparently  taken  hence.  The  following  paflage  of  Hel- 
mont  has  occafion’d  me  much  fpeculation  :  To  difiil  the  volatile  fpirit  of  fea- 
fait ,  in  order  to  diffolve  the  (lone  in  the  bladder  ;  digefl  fea-falt  for  a  month 
with  juice  of  horfe-radifh  j  and  then  difiil  the  whole  :  what  rifes ,  is  the  fpirit 
of  the  fait  ;  of  Jingidar  efficacy  in  diffolving  the  flone  either  in  the  bladder ,  or 
reins.  I  was  always  at  a  lofs  how  Helmont  came  to  know  that  fea-falt 
would  ferment  with  radifti-juice  ;  there  being  no  hint  of  the  thing  in  any 
of  his  other  writings  :  but  my  furprize  was  over  upon  reading  the  procefs 
in  exprefs  terms  in  the  ioth  book  of  Archidoxa.  So  is  the  whole  book,  Of 
the  alcahefl ,  moil  apparently  taken  from  the  fame. 

Among  the  genuine  writings  of  Paracelfus ,  are  likewife  reckon’d  that 
De  ortu  rerum  naturalium ,  De  transformatione  rerum  naturalium ,  and  De  vita 
rerum  naturalium.  The  reft  are  fpurious,  or  very  dubious  at  beft  ;  particu¬ 
larly  the  theological  works. 

It  remains,  that  we  lift  his  merits  as  to  medicine,  and  alchemy  :  enquire 
what  wonders  he  wrought  therein ;  and  on  what  ground  his  pretenfions  to 
the  philofopher’s  ftone,  and  universal  remedy,  ftand. 

This,  then,  muft  be  confefs’d,  that  an  arrogant,  afluming  air,  infe&ed 
all  his  writings,  as  well  as  his  actions.  It  was  familiar  with  him  to  pro- 
mife  mighty  things  with  compleat  affurance;  upon  (lender,  inadequate 
grounds.  Could  there  be  a  greater  inftance  of  the  man’s  foible  in  this 
refpedl,  than  his  undertaking,  by  the  mere  ufe  of  his  Elixir  Proprietatis ,  (a 
preparation  of  aloes,  myrrh,  and  faffron)  to  prolong  a  man’s  life  to  the 
age  of  Methufaleh ;  and  to  deliberate  with  himfelf  to  what  period  he  ffiould 
protradt  his  own  ?  It  argues  his  trufting  to  imagination  more  than  expe¬ 
riment  :  for,  as  he  died  a  young  man  himfelf ;  ’tis  certain  he  could  not 
have  experiments  fufficient  to  warrant  any  fuch  thing  ;  nor  did  he  fpeak 
of  his  knowledge,  as  a  phyfician  ought  to  do,  but  purely  of  his  caprice. 

We  know  not  how  it  is,  but  the  common  body  of  chemifts  both  of  hi s  Kis pretenfions 
and  our  times  have  complimented  Paracelfus  with  the  knowledge  of  the  u_ 
niverfal  remedy ;  and  he  himfelf  is  at  the  head  of  the  opinion  :  he  fwearswe  Km‘ 
by  his  own  foul,  and  calls  every  God  in  heaven  to  witnefs,  that  with  one 
fingle  remedy  prepared  from  metals,  he  was  able  to  cure  all  difeafes,  be 

E  2  they 
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they  ftone,  gout,  cancer,  or  what  they  will :  To  hand  down  which  opi¬ 
nion  to  pofterity  in  the  moft  folemn  manner,  it  is  engraven  on  his  m  .-rm- 
ment  in  the  outer  wall  of  the  church  of  Salt&burg.  But  for  all  this  alfumtce, 
a  man  may  venture  to  withold  his  aftent  :  His  own  hiftory  affords  no  great 
proofs  of  the  thing  ;  nor  have  we  any  competent  testimonies  of  other  wri¬ 
ters.  Helmont ,  who  knew  as  much  of  Paracelfus  as  any  man  living,  does 
not  believe  a  word  of  it :  That  author  is  always  commending  him,  but 
warns  us  not  to  truft  to  him  ;  adding,  that  his  writings  are  full  of  babble. 

Crato,  in  his  epiftle  to  Monavius,  relates,  that  “  upon  the  rumour  of  his 
“  great  skill  at  the  emperor’s  court,  he  was  fent  for  to  cure  the  great 
tc  chancellor,  then  laid  up  of  the  gout.  Paracelfus  undertook  the  cure  ; 
“  and  promis’d  a  very  fpeedy  recovery,  on  condition  all  the  other  phyficians 
“  fhould  be  fet  afide.  But  after  feveral  weeks  lpent  in  vain,  the  patient 
ft  rather  going  backwards  every  day  ;  finding  the  moft  powerful  of  his 
“  remedies  ineffectual,  he  dipt  privately  away,  and  cou’d  never  by  any 
<c  words  or  promifes  be  brought  to  court  again  Bonichius,  who  fo 
warmly  maintains  him  a  matter  of  all  the  arcana  aim’d  at  by  alchemifts, 
would  find  fomewhat  to  do,  to  give  a  reafon  for  his  failure  in  this  inftance: 
again,  Crato  adds,  that  being  at  a  confutation  with  Paracelfus ,  Crato  ask’d 
him  why  he  cough’d,  when  he  had  fo  noble  a  remedy  in  his  hands  ?  to 
\  which  Paracelfus  anfwer’d,  I  coud  foon  cure  myfelf,  were  it  not  for  this  ;  at  the 
fame  time  taking  up  a  cup  of  wine. 

But  what  effectually  overthrows  his  pretenfions  to  fuch  a  remedy,  is  his 
own  dying  at  an  immature  age.  When  at  SaltzJmrg ,  finding  his  days  near 
a  period,  he  fent  for  a  notary  to  make  his  will ;  which  is  ftill  preferv’d  by 
the  magiftrates  of  the  place.  The  fame  notary  attefts,  that  he  found  Pa¬ 
racelfus  on  his  legs,  and  perfectly  fenfible;  only  very  weak  and  languifhing: 
If  he  had  any  notion  of  an  univerfal  remedy,  this  certainly  was  the  time  for 
it.  As  to  what  is  objected  from  his  epitaph,  it  will  have  no  great  weight;  in 
thefe  monumental  infcriptions,  we  all  know  how  little  regard  is  had  to 
hiftorical  truth. 

Mis  real  merits.  The  great  fame  and  fuccefs  of  the  man,  which  with  fomepafles  as  an  ar¬ 
gument  of  his  being  polfefs’d  of  the  fecret ;  is  ealily  accounted  for  from  other 
principles.  ’Tis  certain  he  was  acquainted  with  the  ufe  and  virtues  of  opium , 
which  the  Galenifls  of  thofe  times  all  rejected  as  cold  in  the  fourth  degree  : 
Oporinus  relates  that  he  made  up  a  fort  of  little  pills  of  the  colour,  figure, 
and  fize  of  m ice-turds  ;  which  were  nothing  but  opium.  Thefe  he  call’d 
by  a  barbarous  fort  of  name,  his  laudanum ,  a.  d.  laudable  medicine  ;  he  al¬ 
ways  carried  them  with  him,  and  prefcribed  ’em  in  dysenteries  and  all 
cafes  attended  with  intenfe  pains,  anxieties,  deliriums,  and  obftinate  wa¬ 
kings.  But  to  he  alone  poflefs’d  of  the  ufe  of  fo  extraordinary  and 
noble  a  medicament  as  opium ,  were  enough  of  itfelf  to  have  render’d  him 
fufficiently  famous. 


*  The  fame  Crato  tells  us,  that  Para¬ 
celfus  being  fent  for  to  the  emperor,  who 
Was  dangeroufly  ill,  he  took  a  pill  out  of 


the  pummel  ofhisfword,  which  lucceeded 
fo  well,  that  the  emperor  went  a-hunting 
the  next  day. 

Another 
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Another  grand  remedy  which  Paracelfus  had  to  himfelf,  was  Turbith  Mine¬ 
ral.  This  is  firft  mention’d  in  his  Clein  Spital  Boeck ,  or  Chirurgia  minor ;  where 
he  gives  us  the  preparation.  “  Take,  fays  he,  mercury,  mix  it  up  with 
“  thrice  the  quantity  of  oil  of  vitriol;  precipitate,  and  wafhit  with  water, 

<c  and  you  will  have  a  yellowilh  powder  ;  diftil  it  with  fpirit  of  wine,  and 
ct  adminifter  it  to  the  quantity  of  8  grains  ;  it  will  cure  all  the  difeaies  a- 
“  bove-mentioned.”  This  is  the  very  Turbith  which  the  modern  practitio¬ 
ners  find  of  fo  much  efficacy  in  the  venereal,  and  ahnoft  all  chronical  and 
cutaneous  dileafes,  where  violent  vomitories  are  required  :  Indeed  the  dofe 
here  mention’d  is  too  large,  but  he  durft  try  any  thing.  Oporimis  relates, 
that  all  the  time  he  was  with  Paracelfus ,  he  fpent  his  fober  hours  in  making 
his  Emplaflrum  opodeldoc A,  and  preparing  Turbith *;  nor  does  he  make  mention 
of  any  other  remedies. 

By  this  time  we  have  data  enough  to  account  for  Paracelfus ’s  mighty  farne.,^  ^ 
i°,  In  that  he  was  well  skill’d  in  chirurgery,  and  pracftifed  it  with  great  ^  am  ‘ 
iuccefs.  2°,  That  he  underftood  the  common  pradice.  of  phyfic  as  well 
as  his  cotemporaries.  30,  That  he  was  alone  matter  of  the  powers,  pre¬ 
parations,  ufes,  CT c.  of  metals.  40,  That  he  had  the  ufe  of  opium  to  him¬ 
felf,  and  wrought  wonderful  cures  thereby.  And  50,  That  he  was  well 
acquainted  with  the  virtues  of  mercury,  in  an  age  when  nb  other  perfon 
but  Carpus  knew  any  thing  of  the  matter.  Thefe  five  concurring  circum- 
ftance  take  in  his  whole  merit ;  and  were  the  matter  of  all  his  glory  : 
the  reft  was  empty  fmoke,  and  idle  oftentation. 

We  have  but  little  to  fay  as  to  the  philofopher’s-ftone,  which  his  follow--  H!s  premjiom 
ers  put  him  in  pofleffion  of ;  ’cis  certain  he  was  at  firft  very  poor,  and  grew*^^^1^0* 
at  length  immenfely  rich.  Oporimis  fays,  he  has  frequently  wonder’d  to* 
fee  him  one  day  without  a  farthing  in  his  pocket,  and  the  next  day  full  of 
money ;  and  that  he  never  took  any  thing  with  him,  when  he  went  a- 
broacl.  He  adds,  that  he  would  often  borrow  money  of  his  companions, 
the  carmen  and  porters;  and  pay  it  again  in  24  hours,  with  extravagant 
intereft  :  and  yet  from  what  fund,  no  body  knew.  In  the  theatrum  alchemic 
he  mentions  a  treafure  hid  under  a  certain  tree,  quern  tu  Papilio ,  nee  tu  Carole- 
unquam  poteflis  aquare ;  and  from  fuch  grounds  is  he  luppofed  to  have 
had  the  art  of  making  gold.  But,  why  have  recourfe  to  fo  violent  a 
machine,  when  a  letter  will  do  ?  ’Twas  hard  if  fuch  noble  noftrums  as  he 
poflefs’d,  would  not  fubfift  one  man ;  when  we  find  what  comfortable  live¬ 
lihoods  are  now  got  by  every  pitiful  pretenfion  to  an  arcanum. 

’Tis  certain  Paracelfus  wrought  abundance  of  great  cures,  and  in  the 
fame  way  with  Carpus ,  whole  wealth  has  already  been  mention’d  ;  and  it 
appears  he  knew  how  to  ask  his  fees  :  Witnefs  the  poor  Canon’s  cafe, 
who  being  leverely  handled  by  the  venereal  difeafe,  Paracelfus  refufed  to 
undertake  his  cure,  but  on  promile.  of  a  huge  reward  ;  the  cure  was  ac¬ 
cordingly  wrought  by  a  falivation  ;  but  the  Canon  finding  how  foon  ’twas 
done,  and  with  how  few  medicines,  refufed  to  give  the  ftipulated  reward-. 

Paracelfus ,  hereupon,  in  a  rage  brings  him  before  a  court  of  juftice  ;  with 
loud  outcries  demands  the  judges  to  order  the  payment ;  and  upon  their 

declining 
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declining  it,  purfued  ’em  with  all  the  reproaches  and  railing,  his  fpleen 
could  fuggeft.  A  man  thus  provided,  one  would  think,  might  make  a  fhifc 
in  the  world,  without  the  philofopher’s-ftone  to  help  him  out. 

Van  Helmont,  the  greateft  and  moft  experienced  of  all  the  chemifts 
that  have  yet  appear’d,  fucceeds  Paracelfus  ;  ’twas  he  put  the  finilhing 
hand  to  what  his  predecelfor  had  but  begun  :  viz,,  the  introducing  of  che¬ 
miftry  into  medicine.  He  was  originally,  and  by  profeffion  a  phyfician  ; 
.  but  wrought  fuch  a  change  in  that  art  upon  his  taking  to  chemiftry,  that 
nothing  at  length  could  go  down  in  phyjic ,  but  what  was  thoroughly  che¬ 
mical. 

The  fate  of  chemiftry,  and  the  idea  we  are  to  form  thereof,  has  a  confi- 
derable  connexion  with  that  of  the  life,  writings,  and  pretenfions  of  this 
memorable  perfon :  So  that  they  will  deferve  to  be  thoroughly  difeufs’d.  To 
prepare  mylelf  to  give  you  the  more  fatisfadlion  on  this  head ;  oefide  perufing 
all  his  writings  with  great  attention,  I  have  made  induftrious  inquiry  about 
Bruffels ,  Wilword,  and  Bois  le  ducy  the  places  where  he  fpent  the  greateft 
part  of  his  life  ;  and  have  got  intelligence  which  may  guide  us  in  forming 
a  judgment  of  him. 

ttjiary  of  Van  John  Baptis.ta  Van  or  Ab  Helmont,  was  born  at  Bruffels ,  in  the  year 
Hciinont.  i  5  j7>  thirty- fix  years  alter  the  death  of  Paracelfus.  He  was  defeended  of 
a  noble  family,  which  took  its  denomination  from  a  little  village  call’d  Hel¬ 
mont  t  in  the  neighbourhood  and  diftridf  of  Sylva  ducis ,  or  B  is  le  due. 

At  three  years  of  age  he  loft  his  father  ;  and  as  he  was  the  youngeft  born 
of  a  numerous  family,  not  having  much  fortune  left  him,  he  applied  himfelf  to 
his  ftudies.  At  proper  years  he  was  fent  to  the  univerlity  of  Louvain  ; 
where  he  ftudied  mathematics,  and  particulary  algebra,  which  he  made 
great  proficiency  in,  and  became  eminently  veiled  in  all  the  dodfrines 
m  proficiency  in  thereof.  He  then  applied  himfelf  to  the  Schools,  i.e.  to  the  difeipline  of 
\%g{cho<>l  Ariftotle  and  Galen ,  which  was  the  reigning  ftudy  at  that  time  at  Louvain  ; 

at  length  he  turn’d  himfelf  to  medicine,  which  he  learnt  under  leveral 
profeftors,  particularly  Fortunatus  Vopifcus ,  Plempius ,  &c.  and  with  inch 
luccefs,  that  at  feventeen  years  of  age,  he  was  thought  qualified  to  teach 
phyfic  ;  and,  accordingly,  was  appointed  praleclor  thereof,  according  to 
the  cuftom  of  the  regents,  and  profeftors  of  that  age,  who  generally  chofe 
the  moft  learned  among  their  dilciples,  to  give  public  ledtures  to  the  reft. 

, Commences  <?<,<;- Thus  did  Helmont  give  his  ledtures  of  medicine,  tho*  fome  fay  only  of  chi— 
tor  ofphjjic.  rurgery  ;  and  fo  far  did  he  here  go,  till  he  was  promoted  to  the  degree  of 
dodtor  in  the  faculty.  This  we  learn  from  his  own  writings  ;  and  yet  in 
other  places  he  denies  he  ever  was  created  dodtor  ;  but  he  is  not  there  to 
be  under ftood  in  the  ftridteft  terms  :  For  that  he  aid  take  the  degree,  and 
in  the  year  1559,  is  certain  ;  and  there  is  a  regifter  thereof  ftill  extant  a- 
mong  the  adts  of  that  univerfity.  His  reafon  for  fupprefling  the  know¬ 
ledge  of  his  do&orate,  was,  in  his  own  words,  tie  imperiti  homines  dicerent 
fe  peritum  promoviffe ,  hahuit  enim  imperitos  profeffores;  left  ignorant  unskilful 
perfons,  fuch  as  he  efteem’d  the  profeftors,  Ihould  have  the  credit  of  pro¬ 
moting  one  fo  well  skill’d  as  himfelf. 


While 
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While  he  was  here,  he  allures  us  he  read  over  Galen  twice,  and  Hippo* 
crates ,  and  all  the  Arabs,  and  Greeks,  once;  and  this  before  he  arriv’d  at 
twenty-two  years  of  age :  fo  that  he  had  laid  in  an  ample  flock  of  the 
learning,  and  arts  of  thole  days,  e’er  he  came  to.  chemiftry. 

Now  that  he  had  gone  through  his  courfe  of  ftudies,  and  was  arrived**27*  *» 
at  the  deflorate ;  he  enter’d  upon  the  pradlice  of  phyfick  :  but  his  firft  fuc _Faatce(?fth?f'e- 
cefles  came  vaflly  fhort  of  his  expectation.  This  put  him  ftrangely  out  of 
humour  with  the  art ;  which  another  incideat,  about  the  fame  time,  help’d 
to  confirm.  It  happen’d,  thro’  fome  extraordinary  familiarity  with  a  maid 
of  quality,  that  he  caught  the  itch :  upon  this,  his  brothers  of  the  pro- 
felflon  were  applied  to,  to  help  rid  him  of  fo  filthy  a  difeafe.  He  told  . 
them  what  meafures  he  had  already  taken  ;  that  he  had  open’d  a  vein, 
had  taken  fcammony,  &c.  and  they  applauded  every  ftep  ;  ordering  him, 
withal,  a  dietetic  decodlion.  But  all  was  in  vain ;  the  difeafe  kept  its 
hold ;  and  the  whole  faculty  was  baffled.  Hence,  he  began  to  be  in  doubt,  Begins  to  doubt 
whether  phyfic  had  any  foundation  in  nature.  the  foundation 

Under  this  mortifying  uncertainty,  he  refolv’d.  to  fell  all  his  books,  and°J  1 
difpofe  of  his  efteCls  ;  and  travel’d  about  from  place  to  place,  to  inform 
himfelf  better  ;  and  learn  what  there  was  further  to  be  known.  He  had 
here  time  for  reflection,  and  began  to  think  it  a  judgment  on  him,  for  run¬ 
ning  fo  eagerly  after  medicine  contrary  to  all  the  intreaties,  and  remon- 
ftrances  of  his  friends,  and  relations.  Thus  unhappily  did  his  days  pafs, 
the  fpace  of  ten  years  ;  when,  about  the  33d  year  of  his  age,  he  acciden¬ 
tally  met  with  a  Paracelfian  chemift.  Upon  a  converfation  -between  them,, 
the  chemift  aver’d  he  could  do  more  with  one  or  two  of  his  chemical  pre¬ 
parations,  than  the  Galenijis  with  all  their  flock;  and  that  Paracelfus  had. 
done  more  than  all  the  other  phyficians  put  together  For  a  proof,  he* 
cured  him  or  his  itch  by  means  of  fulphur ;  and  fhew’d  him  fome  other,' 
experiments.  / 

The  abandon’d  phyfician  began  now  to  take  heart  again  :  this  new  light  to&e*- 
foon  alter’d  the  courfe  of  his  thoughts  ;  and  to  chemiftry  h©  falls  with  all’*^7*' 
his  might.  In  order  to  this,  he  retir’d  to  TVilword  ;  where  he-lived  a  long 
time,  in  great  eafe,  and  tranquillity,  out*  of  ail  road  of  his  friends,  and 
acquaintance,  wholly  taken  up  in  chemical  operations,  night, and  day. 

Here,  with  unwearied  labour,  he  examined  the  whole  tribe  of  bodies,  ms  esperime,rt: 
both  foflile,  vegetable,  and  animal,  by  the  light  of  chemiftry  ;  and  thus, aoA 
firft  furnifh’d  a  new  body,  or  courfe  of  chemical  knowledge.  Here  it  was 
he  made  thofe  noble  experiments,  and  difeoveries,  of  oil  of  fulphur  per 
campan.  the  Laudanum  Paracelf.  Acidum  hojlile ,  &c.  fpirit  of  hart’s-horn, 
fph  it  of  human  blood,  fal  volatil.  oleef.  &c. 

To  look  back  a  little  :  he  had  of  many  years  been  a  mafter*  of  the  phi- 
lofophy  of  that  age,  which  confifted  wholly  in  words,  without  faCts,  or 
experiments ;  he  was  now  become  deep  in  chemiftry,  which  is  all  experi¬ 
ment,  and  no  found ;  and  he  had  before  attain’d  the  Galenical  medicine, 
and  that  of  th t  Arabs 3  which  turn  wholly  on  the  four  elements,  four  hu¬ 
mours. 
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mours,  and  four  qualities,  and  ufes  few  other  remedies  beude  phlebotomy, 
purging,  and  Cantharides. 

all™-  Now,  a  man  of  his  genius,  and  views,  feeing  fo  many  more  powerful 
COu‘  remedies  produced  by  chgmiftry  ;  naturally  enough  began  to  imagine,  that 
all  might  be  true,  Paracelfus  had  advanced  ;  and  thus  took  the  contrary 
byafs,  run. counter  in  every  thing  to  the  Galenic  fchooi,  banifh’d  every  thing 
or  that  kind  out  of  medicine,  and  reduced  the  whole  art  to  principles  of 
chemiftry.  He  tells  us  he  had  long  obferv*d  the  impertinence  of  the 
fchool-doCtrine,  both  in  philofophy  and  medicine;  and  that  it  was  only  fit 
for  talk,  not  aCtion  :  in  which  fentiment  he  was  follow’d  by  the  great  lord 
. Verulam ,  who  every  where  ftiles  the  peripatetic  fchooi  Logodadala ,  as  talk¬ 
ing  a  deal  about  the  nature  of  things ;  but  handling  nothing. 
itings.  With  fuch  views  he  began  to  write  :  his  firft  production  was  of  *  fpaw- 
•waters,  printed  at  Liege  in  1624,  and  procured  him  a  world  of  efteem. 
There  are  abundance  of  good  things  in  it,  and  but  little  of  that  opiniona- 
tivenefs,  and  boafting,  which  (View’d  itfelf  in  his  later  works :  he  had  it 
reprinted  the  fame  year  at  Cologne ,  with  new  experiments.  In  1644  he 
published  his  fecond  piece,  Of  the  humours],  againft  the  humourifts  ;  a 
third.  Of  fevers  II  ;  and  a  fourth,  Of  the  /ione  ff  .*  which  are  all  the  books 
he  publilhed  in  his  life-time. 

Soon  after  the  publication  of  the  laft,  he  died,  viz,,  in  the  fame  year 
1644;  on  the  laft  day  of  the  year,  and  the  67th  of  his  life.  So  that  what 
has  been  fug^efted  by  fome  eminent  chemifts,  viz.,  that  Helmont  had 
changed  his  fentiments,  and  had  got  quite  other  things  in  view,  e’er  he 
died,  appears  without  any  ground;  as  he  lived  but  a  little  while  after 
Jfinifhing  the  laft,  and  all  that  time  continued  indifpofed. 

He  was  very  fober,  and  regular  in  his  way  of  living  ;  of  a  firm  body, 
and  a  healthy  conftitution.  His  way  of  writing  is  very  entertaining  :  and 
his  ftyle,  tho’  not  always  pure  Roman ,  yet  never  fails  to  be  elegant. 

We  have  been  aflured  by  perfons  who  knew  Helmont ,  and  converfed 
with  him,  that  he  was  fcarce  known  in  his  neighbourhood  *,  that  he  did  not 
apply  himfelf  to  practice  ;  nor  fcarce  ever  ftirr’d  out  of  doors  :  only,  a 
few  of  his  next  country  neighbours,  he  ufed  to  give  his  advice  to,  gratis. 
He  had  been  invited  to  the  emperor’s  court;  as  alfo  to  that  of  the  Elector 
Palatine ,  in  quality  of  chymift,  and  phyfician  to  thofe  princes  ;  but  he  de¬ 
clined  both.  . 

As  he  perceived  death  drawing  nigh  him,  he  call’d  his  fon,  Fr.  Mercury 
ab  Helmont  •  and  gave  him  the  following  charge  :  “  Take  all  my  writings, 
“  the  crude  as  well  as  the  finifh’d  ones;  and  join  them  together  :  to  your 
“  care  I  commit  them  ;  do  with  them  what  you  think  good.  For  fo  it 
“  has  pleafed  almighty  God,  who  directs  every  thing  to  the  beft  purpofes.” 
This  fon,  with  whom  the  depofit  was  left,  was  a  perfon  of  deep  thought, 
and  meditation ;  but  a  little  tainted  with  enthufiafm  ;  and  in  his  father’s 
life-time  had  ftrolled  about  with  a  gang  of  gypfies.  After  the  father’s  de- 

*  De  aquis  fpadanis.  t  De  huraoribus,  ||  Dc  febribus.  ft  De  lithiafi. 

ceafe. 
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ceafe,  he  acquitted  himfelf  of  the  truft,  by  collefting  all  his  pieces  together, 
and  publifliing  them  juft  as  he  found  them,  without  any.  regard  to  order! 
confiftency,  or  correftnefs  ;  and  befide,  trufted  the  impreflion  principally 
to  the  printer  :  fo  that  we  frequently  find  Helmont  relating  things  in  one 
place,  which  he  contradicts  in  another. 

Indeed,  ’tis  no  wonder  we  don’t  find  the  fame  .tenor  throughout ;  foi\ 
as  chemiftry  grew  under  his  hands,  and  as  a  world  of  new" views  muft 
turn  up  in  the  courfe  of  forty  years,  which  he  fpent  in  gradually  im¬ 
proving  the  art ;  ’tis  eafy  to  conceive  how  there  ftiould  arife  a  difference 
between  the  firft,  and  laft.  The  firft,  faint  attempts  of  a  raw,  unexpe¬ 
rienced  novice  ;  may  well  be  allow’d  to  differ  from  the  folid  productions  of 
a  veteran,  like  Helmont. 

Thofe  he  publifhed  himfelf,  are  all  excellent :  that  de  Lithiafi ,  is  incom¬ 
parable,  and  goes  beyond  any  of  the  reft  :  that  de  Febribus ,  is  a  valuable 
wprk.  That  deHumoribus  is  certainly  a  fine  piece  :  The  Galenifls  are  here 
drove  out  of  all  their  holds  ;  the  doftrine  of  the  four  elements,  four  qua¬ 
lities,  four  degrees,,  and  four  humours,  with  the  method  of  cure  by  tern-  . 
pering  thofe  degrees,  are  clearly  and  direftly  demonftrated  to  be  falfe, 
and  infignificant.  The  book  de  Pefte,  which  is  one  of  the  poft-humous 
pieces,  has  a  deal  of  good  things ;  tho’  it  does  not  come  up  to  the  merit 
of  the  former.  But  the  reft  are  all  fo  much  inferior,  that  one  would  ne¬ 
ver  fufpeft  them  to  have  come  from  the  fame  hand. 

The  beft  edition  is  that  of  Amjlerdam ,  in  quarto,  apud  Elz,evir.  In  the 
Venetian  edition  in  folio ,  there  are  are  a  good  many  pieces,  not  Helmont' s. 

And  the  fame  may  be  faid  of  the  edition  lately  publilhed  in  Germany. 

It  remains,  that  we  confider  a  little,  what  judgment  fhall  be  formM 
of  the  man  ;  and,  particularly,  as  to  his  pretenfions  to  the  univerfal  re¬ 
medy. 

He  himfelf  protefts,  in  the  moft  awful  manner,  in  prefence  of  Almighty  Hhpntenjvmto 
God,  and  as  he  expefts  mercy  at  his  hands  j  that  he  has  a  fingle  remedy  tfo  univerfal  m- 
wherewith  he  can  cure  all  difeafes,  without  any  kind  of  evacuation,  and  (n' 
merely  by  correction,  or  alteration.  This,  we  find,  not  in  one  place  only  ; 
but  fomethirig  like  it  is  inculcated  in  almoft  all  his  writings.  A  phyfician , 
he  fays,  who  cannot  cure  the  lepra,  radically ,  is  not  worthy  the  name  of  a  phy¬ 
fician - A  phyfician ,  who  cannot  cure  all  fevers  by  one  potion  of  a  fimple 

diaphoretic ,  does  not  deferve  the  appellation.-1 - Let  every  one ,  who  cannot 

cure  all  difeafes  with  the  alcahefl  of  Paracelfus,  be  expel' d  the  faculty — — And 
the  like.  , 

But  his  notion  of  the  origin,  and  foundation  of  an  univerfal  remedy,  is 
very  peculiar,  and  favours  of  that  enthufiafm  which  was  a.  part  of  his  cha- 
rafter.  No  poifon,  fays  he,  can  aft  on  a  carcafs :  if,  therefore,  it  have 
any  efieft,  ’tis  by  means  of  life ;  which  life  he  calls  archaus ;  and  afcribes 
both  underftanding,  and  knowledge  thereto.  If  now  any  heterogeneous 
body  happen  to  be  prefent  to  the  archaus ;  it  rifes  into  a  fervour,  endea¬ 
vours  to  expel  the  hoftile  matter  ;  and,  in  order  to  that,  exerts  all  the 
force  of  the  body.  To  cure  any  difeafe,  therefore,  is  to  pacify,  and  com- 
•  *  F  .‘pofe 
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pofe  this  archausi  This  archaus,  beholds,  is  irritated  at  the  leaft  appea¬ 
rance  of  any  thing  heterogeneous  :  and  as  its  office  is  to  watch  over  the 
health,  and  fafety  of  the  whole  body  ;  it  is  excited  at  the  very  fhadow  of 
“  the  enemy,  calls  its  forces  to  the  charge,  raifes  fevers,  and  deftroys  the 
whole  body.  The-thing  required,  therefore,  is  fuch  a  remedy  as  may 
readily  pacify,  and  lay  this  unnatural  fervour  upon  alloccafions  :  and  this 
is  the  universal  remedy. 

This  dodcrine  of  Helmont  would  not  be  fo  abfurd,  did  not  he  afcribe 
underftanding  to  his  archauf.  Setting  this  afide,  the  principle  which  ren¬ 
ders  poifons  deadly,  and  remedies  beneficial,  is  the  circulation  of  the  blood. 
No  doubt  but  Helmont .  was  apprized  of  this  before  he  died.  For  Harvey 
had  publifhed  his  difcovery  fome  years  before  ;  which  Helmont  could,  not 
but  fall  into  :  tho’  he  might  chufe  diffembling  the  matter,  in  regard  it  un- 
twifted  a  good  part  of  his  fyftem ;  which  he  might  want  leifure,  or  incli¬ 
nation  to  reform,  and  work  a-new. 

He  adds,  that  Adam ,  had  he  retain’d  his  innocency,  yvould  have  lived 
for  ever ;  inafmuch,  as  he  would  have  fed  of  the  tree  of  life,  growing  in 
Paradife :  butjthat,  upon  his  fall,  God  removed  the  tree  of  life,  and  hid 
it  in  the'  heart  of  metals.  If,  therefore,  we  can  any  how  extradf  it  out 
of  the  fame :  we  fhall  ftand  the  fame  chance  for  immortality  as  Adam 
did. 

Now,  whether  Helmont  had  any  fuch  remedy,  or  tree,  as  he  pretends,  is 
the  point  to  be  confider’d  :  if  he  had,  we  muft  certainly  find  fome  inftance 
of  the  ufe,  and  effedt  thereof. 

rt-  He  had  three  fons  ;  two  of  which,  he  owns,  he  could  not  cure  of  the 
plague,  but  loft  them  both  :  and  yet  in  his  book  de  Peftey  he  exprefsly  de¬ 
clares  he  could  cure  the  plague,  and  all  other  difeafes. 

Again,  he  had  a  daughter  feiz’d  at  five  years  of  age  with  a  flight  Ie- 
profy,  which  afterwards  produced  livid  ulcers,  and  dry  horny  fcales  over 
her  whole  body :  he  attempted  her  cure  for  two  whole  years  fucceflively  ; 
but  in  vain :  and  yet  he  is  continually  boafting,  that  the  alcaheft  cures  the 
lepra  immediately  ;  and  he  fwears  by  the  immortal  Gods,  that  he  is  mafter 
of  the  alcaheft.  However,  inftead  of  applying  it,  he  fent  his  daughter  to 
the  image  of  the  virgin  Mary ,  in  the  holpital  of  St.  'James  :  from  whence, 
he  ingenuoufly  owns,  Ihe  returned  back,  perfectly  found,  in  an  hour’s 
time.  •  ■  • 

His  wife,  too,  had  been  fick  for  fome  time.  He  did  what  he  could  to 
recover  her ;  but  fhe  laugh’d  at  him,  as  not  capable  of  the  cure  :  nor  did 
all  his  endeavours  avail  a  ftraw.  It  happen’d,  about  the  fame  time,  that 
Butler ,  the  famotis  Englijh  phyfician,  was  clap’d  up  in  prifon  for  counter¬ 
feiting  the  coin  ;  and  Helmont  was  fent  for  to  Bruffels ,  to  be  an  evidence. 
Here  he  contradied  an  acquaintance  with  Butler ;  and  feeing  him  perform 
feveral  extraordinary  cures  with  his  ftone,  he  ask’d  Butler  how’’  he  came  by 
the  fecret :  My  dear ,  anfvvers  Butler,  laughing  ;  unlefs  you  arrive  at  the  cure 
of  all  difeafes  by  a  ftngle  remedy ;  youll  be  but  a  novice ,  tho’  you  foould  live  to 
the  age  of  Methufalem. 

At 
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At  his  return  home,  Helmont  told- his  wife  he  had  now  got  her  remedy  ; 
and  that  (he  was  to  be  cured  by  Butler's  done.  Accordingly,  the  (tone 
being  fteep'd  in  oil  of  olives,  and  the  oil  applied  on  the  part  affe&ed,  (he 
recover'd  to  a  miracle. 

Let  us  now  fee  how  he  managed  his  own  body,  when  out  of  order.  If  * 
neither  his  fons,  daughter,  nor  wife  were  dear  enough  to  him,  to  make 
him  apply  his  remedy  ;  yet  fure  he  would  not  have  grudged  it  on  himfelf. 

In  page  3  22  of  his  works,  he  writes  thus  :  “  On  the  27th  of  December t 
in  the  (ixty-third  year  of  my  age,  I  was  fuddenly  feiz'd  with  a  (light 
fever,  attended  with  a  chilnefs,  which  fet  my  teeth  a  chattering  : 
this  was  fucceeded  b^ a  pungent  pain  in  my  fide,  and  flernum;  a  diffi¬ 
culty  of  breathing  ;  and  a  fpitting  of  blood.”  We  have  here  a  perfedl 
defcription  of  a  genuine  peripneumony,  with  an  inflammation  of  the  fide, 
pleura,  and  lungs.  Hippocrates  would  here  have  diredled  him  to  forbear 
letting  blood;  and  to  have  immediate  recourfe  to  demulcent  remedies. 

Let  us  now  fee  what  courfe  he  really  took,  and  what  univerfal  remedy huZ/nfi£eff. 
was  applied  on  this  perillous  occafion. :  “  I  immediately  took  fcrapings  of 
“  the  penis  of  a  goat,  reduced  to  powder  ;  and  the  pain  vanifti'd  [but  the 
difeafe  continued.]  ft  The  next  day,  I  drank  a  drachm  of  goat's  blood  ; 

“  by  which,  in  three  days  time,  the  fputum  fanguinis  difappear'd  :  but 
(t  there  (bill  remain'd  a  little  cough  [for  he  was  not  yet  cured,  nor  the 
matter  of  the  difeafe  carried  off.]  “  This  ftuck  fail  by  me,  accompany'd 
with  a  difficulty  of  breathing,  a  continued  fever,  and  intermitting  pulfe. 

At  length,  I  felt  a  pain  in  the  fpleen  :  to  remove  which,  I  took  a 
draught  of  wine  with  lapis  cancror.  and  the  fymptoms  all  difappear’d." 

So  far  was  this  mighty  chemift  from  applying  any  chemical  arcanum ,  or 
univerfal  medicine ;  that,  we  fee,  he  took  none  but  the  mod:  contemptible 
Galenical  ones :  the  genital  of  a  goat,  goat’s  blood,  and  lapides  cancrorum : 
and  this  in  a  pleurify,  peripneumony,  and  pain  of  the  fpleen. 

But  let  us  fee  how  he  died:  He  was  taken  ill  of  an  afthma,  which  Manner  of  bis 
prefs’d  him  fo,  that  he  was  obliged  to  rife  at  mid-night,  and  fetch  his  deatb‘ 
breath  out  at  the  window.  This  difeafe  he  could  not  cure ;  but  let  it 
degenerate  into  a  vomica  pulmonis.  His  fon  adds,  that  he  died  under  a 
flight  fuffccation,  and  deliquium ,  perfe&Iy  fenfible,  and  apprehenfive  of 
the  approach  of  death.  It  were  needlefs  to  ask,  what  was  now  become  of 
the  tree  of  life  ?  and  why  he  died  at  fixty-feven  years  of  age,  with  the  re¬ 
medy  in  his  power  ? 

In  his  treatife  de  vita  longa ,  he  alferts  that  cedar-wood,  reduced  into  an 
ens  by  the  alcaheft,  is  that  primum  natures,  one  or  two  drops  whereof  ab- 
fterges  the  matter  of  all  difeafe,  cleanfes  the  blood,  reftores  the  vital  juice, 
and  revivifies  a  man  every  moment ;  fo  that  with  the  ufe  hereof  it  were 
impoffible  for  him  to  die.  What  abfurdity !  And  does  not  Helmont 
rave?  The  alcaheft  he  fwears  he  has;. and  cedar- wood  is  eafily  pro¬ 
cured  :  What  boots  it  to  protraft  other  peoples  days  to  the  longeft  period  ; 
and  to  die  young  one’s-felf  ? 
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His  fon  Mercury  was  matter  of  all  his  ‘fecrets  *  knew  the  powers  of  all  * 
his  medicines  ;  and  all  the  father  did,  or  could  do :  and,,  withal,  was  a 
perfon  of  great  candour,  and  humanity.  This  gentleman,  being  fent  for 
*  to  an  excellent  lady,  the  wife  of  a  friend  of  mine,  who  had  generoufly  en¬ 
tertain’d  him  in  his  houfe  a  confiderable  time;' with  a  requeft,  he  would 
cure  the  lady  of  a  difeafe  in  the  ttomach  :  he  order’d  her  “  every  morning,' 
“  and  evening,  to  lick  upon  Cyprus  vitriol,  with  the  tip  of  her  tongue 
which  was  all  the  arcanum  he  knew  in  fuch  a  cafel 

It  appears,  then,  contrary  to  the  unanimous  voice  of  the  whole  tribe  of 
chemifts,  that  Helmont  had  not  the  univerfal  medicine.  And  if  thefe  two 
perfons,  the  greateft,  and  moft  famed  for  chemical  knowledge,  that  ever 
lived  ;  and  whofe  pretenfions,  of  all  others,  flood  the  faireft  ;  were  guilty 
of  diredl  falfhood,  and  deceit,  in  pretending  thereto  :  it  may  be  taken  for 
granted,  no  body  was  ever  yet  matter  thereof. 

We  have  taken  all  this  pains  to  unravel,  and  clear  up  this  mighty  myflery 
of  chemiflry  ;  of  which  fo  much  ill  ufe  has  been  made  ;  and  to  fet  the  pre¬ 
tenfions,  and  arcana  of  thefe  patriarchs  of  the  chemifts  on  their  true  foot¬ 
ing  t  that  our  reader  may  be  prepared  to  obviate,  and  cut  fhort  the  empty 
boafts  of  the  common  chemifts,  who  have  profited  by  the  cloud  and  em- 
barrafs  wherein  the  matter  has  hitherto  been  involved. 

For  my  own  part,  after  reading  the  writings  of  the  two  authors  above- 
mention’d ;  I  was  at  once  difcouraged,  and  caft  off  from  all  thought  of 
ever  pradlifing  phyfic  more.  For,  as  they  alfert  it  needlefs  to  enquire  into 
the  caufe,  nature,  feat,  fymptoms,  effedt,  &c.  of  a  difeafe  ;  or  to  trouble 
one’s-felf  with  regimen,  diet,  & c.  fince  with  one  little,  fimple  medicine, 
all  difeafes  may  be  cured,  alike  ;  and  death  fhut  out  from  every  door  :  I 
was  hence  ftruck  with  the  utmoft  inquietude ;  and  began  to  fpend  my  days, 
and  nights,  in  a  follicitous  perufal  of  their  dodtrines,  and  experiments,  to 
get  fome  opening  into  the  fecret ;  as  never  fufpedVmg,  that  men,  chriftians, 
fcholars,  artifts  ;  nay,  and  men  of  the  largeft  minds,  the  fineft  parts,  and 
the  moft  extenfive  knowledge,  and  skill,  the  Genii  of  their  age,  the  foun- 
.  ders  of  ufeful  arts,  and  the  benefadtors  of  mankind,  fhould  be  guilty  'of 

fuch  mean,  premeditated  falfhood,  back’d  with  all  the  religion  of  oaths, 

and  imprecations. . .  But  I  was  foon  difabufed  :  by  an  inquiry  of  fome 

who  had  been  perfonally  acquainted  with  Helmont  t  and  even  of  his  fon  ;  I 
learn’d  how  much  a  warm  imagination,  a  working,  brooding  head,  and  a 
fpice  of  the  fpirit  of  enthufiafm,  may  do  ;  and  that  he  was  not  lefs  ridden, 

•  and  abufed  by  his  own  diftemper’d  reveries,  than  his  readers  are  by  his 
mighty  afiertions. 

From  Paracelfus’s ,  and  Helmont’ s  time,  the  number  of  chemifts,  and  wri¬ 
ters  in  the  art,  grew  immenfely  ;  fo  that,  to  rehearfe  them  all,  would  be 
endlefs.  The  art  once  form’d,  and  laid  out,  there  was  matter  for  infinite 
heads,  and  hands,  to  difpofe,  digeft,  build,  pull  down,  teach,  controvert, 
purfue,  fill  up,  reduce,  and  apply  it.  Accordingly,  there  is  fcarce  one 
infinity  cf  *K-art  t0  be  named,  of  fo  late  a  ftanding,  that  can  reckon  up  fo  many  au- 
thnn  in.  cfowf-  chois  i  witnefs  Borelli’s  Bibliotheca  Che/nica,  printed  at  Heidelberg  in  i  <553  ; 
try '  wherein 
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wherein  no  lefs  than  four  thoufand  writers,  already  extant,  are  enumera¬ 
ted  ;  and  yet  he  mentions  none  but  thofe  of  his  own  knowledge.  Others, 
who  took  more  fcope,  found  above  double  that  number  at  the  fame  time. 

It  may  be  added,  that  the  feventy  years  elapfed  fince,  have  produced  more  , 
than  all  the  ages  before. 

Here,  therefore,  we  mull  end  our  career ;  the  field  is  too  vaft  to  enter 
on.  We  have  conduced  chemiftry  from  its  rife  to  its  ftate  :  its  progrefs 
is  now'  at  an  end  ♦,  and  the  rivulet  we  have  hitherto  purfued  through 
all  its  tours,  and  augmentations,  now  terminates  in  an  immenfe  ocean  ; 
where,  if  we  cannot  conduct  you  to  all  the  coafts,  and  iflands ;  we  can, 
however,.'  point  out  the  principal  roads,  and  ports ;  mark  the  rocks,  and 
dangers ;  and  inftruCt  the  young  adventurer  how  he  may  purfue  his  voyage 
with  the  moft  fecurity,  and  advantage.  For  chemiftry  is  not  only  a  dark, 
and  intricate,  but  a  dangerous  road  ;  and  he  who  enters  on  it,  muft  pro 
ceed,  not  only  with  addrefs,  but  with  circumfpe&ion,  and  care.  That'^  great 
part  which  relates  to  metals,  is  remarkably  perilous:  The  fingle  vapour  davger‘ 
of  arfenic  may  either  immediately  fuffocate,  or  occafion  a  debility  for  ever 
after  ;  And  an  author  who  relaces  an  experiment,  without  exprefling  ever.y  • 
circumftance  thereof  in  terms  at  length,  is  not  only  ufelefs,  but  even  dan¬ 
gerous;  ’Tis  on  thefe  minute  circumftances  that  the  event  of  every  operation 
depends ;  and  an  alteration  in  any  of  thefe,  may  not  only  prevent  the  fuc- 
cefs  of  the  whole,  but  even  render  it,  unexpectedly,  fatal  and  deadly.  For 
an  inftance :  if  in  preparing  fp.  nit.  dul.  an  author  ftiould  only  fay  in  the 
general,  Pour  the  fpirit  of  wine  on  the  nitre,  in  a  tall  glafs ,  the  operator  would 
certainly  be  fuffocated.  To  avoid  this,  it  ftiould  be  faid,  Inflil  the  fpirit , 
drop  by  drop,  under  the  chimney.  .’Tis  not  fafe  trying  anything,  therefore.  Choke  therefore  to 
after  an  author,  unlefs  he  be  of  aflured  accuracy,  and  note  even  all  the  col- 
lateral  circumftances,  to  be  guides  to  us.  low.  s  c 

To  imprefs  this  the  ftronger ;  I  (hall  fubjoin  an  inftance  of  the  peril  my- 
felf  underwent :  I  had  long  entertain’d  an  opinion,  that  phofphorus  might 
be  procured  from  human  blood  :  to  put  the  matter  to  a  proof  ;  I  took  a 
quantity  of  blood,  and  extracted  from  it  every  thing  that  fire  would  bring 
away :  the  remainder  was  a  thick,  vificid  matter  :  this  matter  I  burnt 
with  fire  in  a  clofe,  fortified  retort,  and  came  at  midnight  with  a  candle, 
to  fee  the  effeCt.  I  prefently  percei'v’d  the  neck  of  the  retort  was-  begin¬ 
ning  to  be  fluff’d  with  a  thick  matter,  which  afcended  from  bottom  to  top  ; 
and  forefaw  the  neck*  would  foon  be  quite  clofed  ;  and  apprehended  the  con- 
fequence.  Accordingly,  I  immediately  withdrew ;  and  was  no  fooner 
gone,  than  the  afcending  oil,  by  its  elaftic  force,  burft  the  vefl'el  into  a  mib- 
lion  of  pieces ;  and  in  one  moment  fet  the  whole  room,  as  it  were,  in  a  flame. 

Had  I  been  by,  I  had  doubtlefs  perifh’d ;  either  by  the  fragments  of  the 
glafs,  or  the  fumes  of  the  oil  j  or  elfe  my  refpiration  had  been  inftantly 
ftop’d  by  the  fire. 

We  proceed,  therefore,  to  chufe  out  the  beft  authors  ;  and  thofe  we  Thefe  authors  re 
would  recommend  for  a  regular  ftudy  of  chemiftry.  Thefe  we  fhall  reduce  dueed  t0 
into  four  clafles. 


The 


Systematical 

thurs. 


Bfguinus, 


Crollius.  ' 


Glafer. 


Lemery. 
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au'  '  The  fil'd  clafs  includes  the  fyftematical  writers,  or  thofe  who  have  col- 
ledled  all  the  known  things,  /.  e.  all  the  operations  in  chemiftry  into  a  body, 
and  digefted  them  in  form  and  order  of  an  art  or  inftitution,  for  others  to 
learn  by  ;  commonly  with  fome  addition  of  their  own  reafonings  at' the  end 
of  each  operation.  Qfthefe, 

Johannes  Beguin vs  claims  the firft  place,  for  his  *  Tyrocinium  Chymicum. 
The  book  is  in  120,  and  has  been  often  reprinted,  with  notes  by  feveral 
hands. 

Oswaldus  Crollius  comes  next,  on  account  of  his  \  Bafilica  Chymia . 
He  was  a  phyfician  of  great  learning,  the  emperor’s  chemift  j  and  a  ftre- 
nuous  adherent  of  Paracelfus3  whole  pupil  he  had  been.  Hartman  has 
wrote  a  comment  on  him,  under  the  title  of  Hartmanni  commentatio  in  Ba(i- 
licam  chymiam,  wherein  are  abundance  of  cautionary  rules,  and  the  opera¬ 
tions  every  where  exadtly  delcribed.  The  work  is  in  Svo  -3  it  is  alfo  found 
among  Hartman’s  works  in  folio. 

Glaser,  a  chemift  in  the  court  of  the  French  king,  fucceeds.  He  wrote 
a  French  treatife  in  120,  entitled  Traftte  de  la  Chymie ,  wherein  the  circum- 
ftances  of  the  precedes  or  operations,  are  briefly  and  faithfully  defcribed. 

Nic.  le  Febure,  or  Fevre,  by  nation  a  Dutchman ,  flourifh’d  in  the  courts 
of  England  and  France,  as  chemift:  to  king  Charles  II.  and  Louis  XIV.  He 
publilh’d  a  book  in  French  under  the  title  of  Tfraitte  de  la  Chymie ,  in  two  vo- 
lumes  in  8 vo  ;  afterwards  in  120,  which  latter  is  to  be  prefer ’d.  He  is 
highly  to  be  valued  and  commended,  as  both  delivering  the  whole  art,  with 
all  the  procefies  ;  and  as  he  every  where  precifely  notes  all  the  minuted 
circumftances.  No  body  is  more  faithful  and  accurate  in  the  accounts  of 
his  experiments  ;  he  is  particularly  careful -to  note  all  the  dangerous  and 
deadly  procefies  :  But  he  has  this  defedt,  that  in  his  reafonings  he  has  too 
much  of  the  chemical  fpirit;  and  talks  too  largely  of  the  virtues  of  his  me¬ 
dicines. 

.  Mr.  Boyle  quotes  him  under  the  characters  L.  F.  and  mentions  his  Ens 
primum  of  balm,  whereby  he  pretended  to  reftore  youth  and  vigour  to  old 
worn-out  animals. 

Lemery  the  elder,  a  celebrated  member  of  the  royal  academy  of  fcien- 
ces,  and  chemift:  of  the  late  king  Louis  XIV.  has  given  us  an  excellent 
work  in  French ,  entitled  Cours  de  Chymie.  The  beft  edition  is  that  of  Paris 
in  8 vo  1713,  which  has  many  things  not  in  any  of  the  precedent  ones. 
It  contains  all  the  principal  operations  belonging  to  the  three  kingdoms ;  all 
which  are  defcribed  with  great  candour,  and  no  lefs  accuracy.  To  each 
are  added  fcholia  or  notes,  containing  the  phyfical  reafons  thereof.  He  is  e- 
very  where  minute  in  enumerating  all  the  circumftances  of  the  procefies, 
and  particularly  where  any  danger  might  arifell . 


;  *  Novitiate  orApprenticelhipof  chemiftry, 
f  Royal  Chemiftry. 

II  Monft  Lemery ,  who  makes  fo  great  a 
figure  among  the  modern  chemiifts,  was 


born  at  Rouen%  in  1645.  His  firft  notion  of 
chemiftry  he  got  from  an  apothecary  of 
the  place,  to  whofe  difcipline  he  was 
committed ;  but  foon  perceiving  it  muft  be 

another- 
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Jo.  Conr.  Barchausen,  profefifor  of  chemiftry  at  .Utrecht ,  defervesBarchanfcn* 
well  to  be  read.  He  is  an  honeft  writer,  and  fufficiently  accurate  ; 
he  delivers  good  matter  in  an  excellent  ftyle,  *tho’  his*  reafonings  are", 
not  fo  much  to  our  mind.  His  Elementa  Chemia  are  printed  in  4 to,  and 
contain  a  great  many  particular  experiments,  and  manual  operations,  no 
where  elfe  to  be  met  withal. 


Le 


another-guife  fcicncethan  what  his  matter 
knew,  he  went  to  Paris  in  queft  thereof. 
Here  he  applied  himfelf  to  Monf.  Glafer, 
demonftrator  of  chemiftry  in  the  king’s 
garden  ;  but  finding  his  fecond  matter  full 
of  obfcure  notions,  and  yet  a  niggard  of 
fuch  notions  as  he  had,  he  refolved  on  a 
tour  thro’  the  kingdom,  to  learn  what  he 
could  get  from  the  chemifts  abroad.  At 
Adontpeltier  he  made  a  ftay  of  three  years  ; 
and  being  now  pretty  well  furnim’d,  he 
could  give  le&ures ;  and  undertook  to  prac- 
tife  phyfic.  In  1672,  after  a  peregrina¬ 
tion  of  fix  years,  he  return’d  to  Paris  an 
accomplifh’d  chemift  ;  and  exhibited  his 
firft  courfe  of  chemiftry  in  the  laboratory 
of  his  friend  M.  Mart\ny  apothecary  to  the 
prince  ofConde.  Animated  with  the  fuccefs 
hereof,  he  enter’d  himfelf  in  the  company 
of  apothecaries  ;  and  open’d  a  laboratory 
of  his  own  in  the  Rue  Galande,  where  he 
perform’d  courfes  with  infinite  applaufe, 
all  the  ^rtuofo’s  of  Paris  reforting*  to  his 
cave.  Foreigners  foon  flock’d  in  a*pace  from 
all  parts  ;  and  Paris  was  then  the  feat  of 
chemiftry,  whither  the  ftudents  repair’d, 
as  Leyden  is  now. 

His  preparations  were  already  come  into 
great  vogue  ;  and  fome  of  his  noftrums, 
particularly  the  magiftery  of  Bfmuthf 
brought  him  money  in  abundance. 

The  face  of  chemiftry  bad  till  then  been 
ftrangely  clouded  :  Quaint,  enigmatical 
terms,  and  imaginary  fympathetic  proper¬ 
ties  of  bodies  every  where  disfigured  it ;  or, 
as  he  himfelf  expreffes  it,  a  little  truth 
was  fo  diffolved  in  a  great  deal  of  falfe- 
hood,  that  it  was  become  invifible,  and 
the  two  almoft  infeparable.  M.  Lemery 
firft  began  to  diflipate  the  atfefted  obfeuri- 
ties  of  chemiftry  ;  he  reduced  it  to  more  Am¬ 
ple,  precife  and  determinate  ideas  ;  threw 
out  ^a  deal  of  the  jargon,  and  accommodated 
it  to  the  tafte  and  philofophy  of  the  time. 

In  1675  he  printed  his  courfe  of  chem:jlryy 
which  was  receiv’d  with  great  applaufe. 
Editions  fucceeded  editions  at  an  unufal 


rate  ;  and  it  was  not  long  e’er  it  made  its 
appearance  in  the  Latin ,  Engl/Jh ,  Spanijb , 
and  High-Dutch  languages.  Some  of  his 
fecrets,  however,  he  ftill  referved  in  petto  ; 
particularly  a  very  mild  emetic  furer  than 
ordinary  ;  and  a  mefenteric  opium, 
wherewith  he  is  faid  to  have  perform’d 
notable  cures  :  he  is  even  faid  to  have 
contented  himfelf  with  making  feveral 
of  the  operations  more  eafy  than  they 
had  been  ;  without  revealing  the  utmoft 
degree  of  facility,  which  he  was  acquaint¬ 
ed  with. 

In  the  year  1681,  the  religious  troubles 
Coming  on,  M.  Lemeryy  who  profefs’d  the 
reformed  religion,  began  to  fhare  therein ; 
being  order’d  to  lay  down  his  courfes  in  a 
limited  time.  Thp  ele&or  of  Brandcnbourg 
hereupon  made  him  an  invitation,  by  his 
embaflador  M.  Spanheimy  to  come  to  Berlin , 
where  he  would  ereft  a  poft  of  Chemifl ,  on 
purpofe  for  him  ;  but  he  declined  it ;  and 
in  hopes  of  fome  connivance,  perform’d 
courfes  after  the  time  prefix’d  :  but  the 
court  growing  more  fevere,  he  came  over 
into  England  in  1683,  and  was  favourably 
received  by  King  Charles  II.  who  gave 
him  fome  hopes  of  a  provifion  :  But  find¬ 
ing  the  effe&s  were  like  to  follow  very 
flowly,  if  at  all,  he  return’d  to  Francey  and 
took  the  degree  of  doftor  in  phyfic  at  Caen ; 
.hoping  to  be  flielter’d  under  that  quality  : 
but  the  edift  of  Nants  in  1685,  prohibiting 
the  practice  of  phyfic  to  thofe  of  the  reli¬ 
gion,  he  was  entirely  ftript  of  all  employ¬ 
ment,  and  left  without  relource. 

The  good  man,  not  able  to  fupport  him¬ 
felf  under  his  fufferings,  determined  to 
put  an  end  to  ’em  at  once  ;  and,  accor¬ 
dingly,  embraced  the  roman  catholick 
faith.  Upon  this,  pra&ice,  courfes,  the 
fale  of  his  preparations  and  peaceful  days 
return’d  in  abundance.  Henceforward 
he  began  to  apply*  himfelf  to’  pharmacy  ; 
and  in  i <597  publilh’d  two  large  volumes, 
entitled,  one  ofthem,  Pharmacopee  univerfejle, 
the*other  Trade  uniierfel  det  drogues  Jimples.  ■ 

Upon 
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Le  Mort,  profelfor  of  chemiftry  in  the  univerfity  of  Leyden ,  is  the  laft  we 
fhall  mention.  He  goes  thro’  and  explains  every  thing  ;  but  infifts  on  a- 
bundance  of  operations,  which  have  long  fince  been  difufed  :  his  work  is 
printed  in  4 to. 

The  fecond  clafs  contains  the  metallurgic  writers  :  by  metailurgia  is  under- 
ftood  the  whole  art  of  preparing  and  working  metals,  from  the  glebe  or 
ore,  to  the  utenfil.  This  part  of  chemiftry,  therefore,  is  employ’d  in  the 
finding,  digging,  purifying,  and  rendering  of.  metals  malleable  ;  and  con- 
fifts  of  four  parts  :  The  ill  teaches  how  metals  grow  in  the  mine,  how  they 
are  difcover’d,  and  how  procured  out  of  the  fame ;  the  2d  howto  fepa- 
rate  the  metallic  from  the  other  matter  of  the  ore  ;  the  3d  how  to  reduce 
the  feparated  metal  to  its  fimplicity,  and  ductility  ;  and  the  4th  to  work, 
gild,  polifh,  and  imitate  the  finer  metals  in  the  coarfer.  Among  the  au¬ 
thors  to  be  read  herein, 

Joh.  Agricola  deferves  the  firft  place,  the  author  of  a  treatife  de  Re 
Metallica ,  reprinted  a  great  number  of  times  in  folio.  This  work  is  a  proof 
of  the  author’s  extraordinary  learning  and  experience  :  by  vifiting  all  the 
mines,  and  converting,  freely  with  the  miners  in  Germany ,  he  got  a 
thorough  knowledge  of  the  whole  procefs  of  metals  ;  and  from  him  molt  of 
the  following  writers  have  taken  the  greateft  part  of  what  they  know.  He 
wrote  with  the  exatfteft  fidelity,  and  in  an  elegant  Roman  fityle  ;  fo  that  we 
confult  him  as  we  would  an  oracle,  upon  all  occafions. 

In  the  firft  part  of  the  metallurgiaJ  or  the  difcovery  of  metals,  he  is  the 
only  author ;  he  defcribes  with  great  accuracy  and  minutenefs,  all  the 
arts  and  inftruments  made  ufe  of  to  difcover  mines,  and  to  know  whether 
in  any  given  glebe,  there  be  metal,  and  of  what  kind.  Nor  is  he  defective 
in  any  of  the  other  parts.  Several  authors -have  wrote  comments  #1  him  ; 
but  he  is  clear  enough  without  any — The  beft  edition  is  that  of  Franfurt , 
.containing  a  treatife  de  Re  Fodinariay  after  that  of  Metals. 

Lazarus  Ercherus,  or  ab  Erckeren,  deferves  the  fecond  place.  He  was 
fuperintendent  of  all  the  mines  in  Germany ,  Hungary ,  Tranfylvaniay  Tyrol , 
& c.  to  three  emperors  j  whence  he  was  furnifli’d  with  a  compleat  ftock  of 
metalline  knowledge. 

He  ftiews  by  what  figns  to  know  where  metals  are  ;  then,  how  the  veins 
.  are  to  be  open’d  ;  how  dug  ;  how  feparated ;  purified  by  mercury,  ce¬ 
mentation,  & c.  He  is  really,  an  experienc’d  candid,  and  honeft  writer -y  he 
relates  nothing  but  what  he  had  himfelf  feen,  without  a  word  of  theory 
or  reafoning ;  and  every  where  fpeaks  as  if  he  were  actually  fitting  before 
the  furnace,  and  relating  what  pafs’d. 

Upon  revival  of  the  royal  academy  in \  ral  is  turn’d  and  tortured  by  diffolutions, 
l<99,  he  was  elefted  ajfociate  chemijl,  and  fublimations,  diftillations,  calcinations, 
e’er  the  end  of  the  fame  year,  upon  the,0*c.  a  thoufand  ways,  and  into  a  thoufand 
death  of  M»  Bourdeliny  penjionary  chemift.  He  >  forms,  with  regard  both  to  medicine,  and 
then  enter’d  on  a  great  work,  which  he  - philofophy.  From  this  time  he  began  to 
read  to  the  academy  piece-meal ;  and  at  |  droop  under  old  age  ;  furrendered  his 
.’length  publifh’d  together ;  viz.  the  Traite'i  place  of  pcnfionary  in  favour  of  his  fon,  and 
d'antimoinet  wherein  that  important  mine-jdied  of  an  apoplexy,  in  1715. 
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His  way  is  thus  :  In  Hungary  there  is  fuch  a  mountain ;  wherein  you  have 
fuch  an  Earth  j  beat  or  grind  it  into  powder,  and  wafh  it  in  water,  and  it 
will  be  of  fuch  a  colour,  fmell  and  weight ;  and  will  contain  fo  much  gold , 
fo  much  (liver,  fo  much  copper.  In  fuch  manner  he  teaches  how  it  is  to 
be  expofed  to  the  fire,  and  how  burnt ;  what  rules  and  fign$  are  to  be  ob- 
ferved  therein  ;  how  the  fire  is  to  be  rais’d  or  diminifh’d,  Uc. 

He  never  fails  enumerating  every  circumftance ;  and  always  in  the  moft 
open  artlefs  manner  ;  and  in  a  clear,  obvious  ftyle  ;  adding  figures,  for 
further  illuftration  :  His  book  was  wrote  in  Higb-dutch  •  and  printed  in 
folio  :  and  of  fuch  value  is  it  held  among  the  curious,  that  Mr.  Boyle  la¬ 
ments  his  not  underftanding  that  language,  merely  for  the  fake  of  reading 
this  author.  But  it  has  fince  been  tranflated  into  Latin ,  wich  excellent 
notes  ;  fo  that  this  fingle  work  might  almoft  fuffice  for  the  whole  art  of 
metals. 

The  number  of  writers  in  the  metallurgia ,  is  almoft  infinite  ;  the  greateft 
part  of  Borelli’s  3000,  are  of  this  Clafs  :  But  the  pradtical  writers  moft  of 
’em  take  their  matter  from  thofe  two  above  mention’d  ;  and  the  reft  have 
little  more  than  fpeculation,  and  theory.  However,  it  may  be  proper  to 
diftinguifh. 

Jo.  Rudolph.  Glauber,  a  celebrated  chemift  of  Amfierdam ,  accounted  Giaubw. 
the  Paracelfus  of  his  time.  He  had  travel’d  much,  and  by  that  means  at¬ 
tain’d  to  a  great  many  fecrets.  He  wrote  above  30  Tra&s  ;  in  fome  of 
'which  he  adted  the  phyfician,  in  others  the  adept,  and  in  others  the  metallift. 

He  principally  excell’d  in  the  laft  capacity  ;  and  yet,  even  here,  he  comes 
fhort  of  Agricola  and  Erchery  in  point  of  fidelity,  fimplicity,  and  exadtnefs  ; 
being  ever  forward  to  mix  his  own  fpeculations,  and  reafonings  along  with 
the  matters  of  fad. 

He  was  a  perfon  of  eafy,  genteel  addrefs  ;  and  beyond  difpute  well  ver- 
fed  in  chemiftry  ;  being  author  of  the  fait  ftill  extant  in  the  {hops  under 
the  title  of  Sal  Glauber i ;  as  alfo  of  all  the  falts  by  oil  of  vitriol,  & c. 

He  is  noted  for  vaunting  and  extolling  his  arcana  and  preparations  ;  and 
is  even  faid  to  have  traded  a  little  unfairly  with  his  fecrets :  The  beft  of 
’em  he  wou’d  fell  at  exceffive* rates  to  chemifts,  and  others  ;  and  would  af¬ 
terwards  fell  ’em  over  again ;  or  make  ’em  public,  to  increafe  his  fame  : 

Whence  he  was  continually  at  enmity  with  one  or  other. 

The  principal  of  his  writings  are  de  Furnis,  and  de  Metallis  •  which  tho* 

Wrote  in  Dutch ,  have  been  tranflated  into  Latin. 

It  was  this  Glauber ,  who  fhew’d  before  the  States  of  Holland ,  that  there  ** Is  **£«««««* 
is  gold  contain  d  in  lanu  ;  and  made  an  experiment  thereor  to  their  iatisrac-  0f  Holland, 
tion  :  But  what  Pliny  faid  of  C.  Caligula ,  ars  detrimento  erat,  obtain’d  here 
likewife  \  fo  much  lead,  fire,  and  labour  being  employ’d  in  procuring  it  ; 
that  the  art  would  not  bear  its  own  charges  *.  However,  he  fhew’d  pretty 

*  Sthally  however,  thinks,  it  might  ftill  jit  is  diver,  fand,  and  litharge;  and  the  fil- 
turn  to  account ;  the  procefs  is  very  fimple,  jver  does  not  wafte  in  the  operation,  but  is 
and  takes  up  little  time.  All  they  ufe  in  j  refined  thereby. 

1  G 
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plainly,  that  there  is  no  earth,  fand,  fait,  fulphur,  or  other  matter ;  but 
has  its  fhare  of  gold. 

Geber  the  Arab  above-mentioned,  has  many  excellent  things  relating  to 
the  art  of  metals  ;  but  he  is  too  full  of  the  philofopher’s-ftone,  and  confi- 
ders  metals  too  much  with  a  view  to  their  exaltation. 

Paracelfus  has  fomething  on  the  fame  fubjeft  ;  but  written  in  fuch  a  man¬ 
ner,  that  it  is  not  ealy  to  be  underftood. 

Writers  in  au  The  third  clafs  contains  the  Alchemifts ,  or  thofe  who  teach  the  art 
‘several  branches  converting  baler  metals,  into  more  noble.  Alchemy  may  be  di- 
of alchemy..  vided  into  three  branches  :  The  firft  (hews  how  to  feparate  the  glebes,  or 

corpufcles  of  gold  contain’d  in  other  metals  :  The  fecond  how  to  digefl  and 
ripen  the  crude,  imperfed  matter  of  gold  in  other  metals  :  The  third,  to 
tranfmute  or  convert  one  metal  into  another.  The  firft  part  belongs  to  the 
metaUurgia  :  The  laft  is  employ’d  in  fearch  of  the  philofopher  s-floney  i.  e.  a 
powder,  a  little  whereof  caft  into  a  quantity  of  any  metal  in  fufion,  con¬ 
verts  it  all  into  pure  gold.  Not  contented  with  this,  the  alchemifts  will 
needs  carry  this  laft  part  much  farther  :  viz,.  To  the  finding  of  the  pbilofo - 
pher’s  ferment ,  .a  matter  which  being  pour’d  on  gold,  converts  it  into  the 
philofopher’s-ftone. 

The  road  to  fame  by  the  way  of  alchemy,  is  very  flippery  and  hazardous. 
The  candidates  hereof,  inftead  of  the  immenfe  riches  the  art  promifes,  are 
frequently,  rewarded  with  the  extremeft  indigence  ;  and  plentiful  fortunes 
often  have  been  fquander’d  away  in  the  purfuit.  This,  however,  we  ven-' 
ture  to  fay,  that  no  man,  who  has  a  tolerable  knowledge  of  alchemy,  can 
fpend  much  money  therein.  The  principal  occafion  of  expence,  arifes 
hence,  that  thofe  who  pretend  to  teach  the  art  to  others,  or  to  attain,  and 
pradtife  it  for  ’em  ;  fraudulently  require  a  deal  of  gold  and  filver,  as  ne- 
celfary  in  the  operation*  :  But  the  truth  is,  an  experiment  is  as  well  made 

with 


*  Kircher  gives  a  long  detail  of  the  flights, 
and  devices  pra&ifed  by  the  alchemifts  to 
impofe  on  the  ignorant :  In  all  their  ope¬ 
rations  they  ufe  gold,  either  to  gild  the 
metals  they  work  on,  or  to  make  appear 
as  if  fome  part  were  converted.  If  the 
eye  be  off ’em,  they  will  throw  gold  into 
the  crucible  :  And  if  you  watch  ’em 
clofe,  they  have  hollow  fpatula’s  at  hand, 
wherein  they  have  put  gold  ;  fo  that  when 
the  matter  which  clofed  the  fpatula  is 
melted,  the  gold  drops  in  :  They  will  put 
gold  in  the  coals,  in  the  bellows,  or  at  the 
bottom  of  the  crucible  ;  covering  it  over 
with  a  thin  lay  of  earth,  or  the  like: 
They  difguife  gold  by  divers  preparations, 
and  prelent  it  under  luch  foreign  forms  for 
a  fecret  that  augments  gold,  and  tranf- 
mures  metals :  They  can  reduce  filver  into 
lefs  bulk ;  and  render  it  indiffoluble  in  a- 


qua  fortis,  by  faturating  it  with  oil  of  vitri¬ 
ol  ;  in  this  difguife  they  play  various  pranks 
with  it  :*They  tinge  veffels  of  gold,  and 
filver,  with  the  colours  of  iron  or  copper  ; 
and  by  mercury  reltore  them  again  :  They 
fix  mercury,  and  tinge  it  divers  ways  ;  make 
nails  half  gold,  half  iron,  and  give  the  gold 
part  the  colour  of  iron,  to  have  the  reputa¬ 
tion  of  converting  it.  Such  a  train  of  de¬ 
ceits  was,  probably,  what  put  the  Law¬ 
yers  upon  enquiry  whether  alchemy  might 
not  be  prohibited  by  law  ;  accordingly, 
there  is  a  conllitution  of  pope  John  XXII. 
ftill  extant,  whereby  the  alchemifts  are 
decreed  infamous,  condemn’d  to  imprifon- 
ment,  &c.  The  faculty  of  P  mj,  not  lefs  fe- 
vere  than  the  pope,  condemn’d  Falmarius 
for  writing  on  the  philofopher 's-ftone  ; 
and  by  an  arret  dared  the  28th  of  Janu¬ 
ary  i6oy,  injoyn’d  him  to  abjure  his  error 

and 
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with  a  (ingle  grain  of  gold,  as  with  a  tonn  ;  and  whatever  gold  is  ufed  on 
fuch  occafion,  (till  remains  gold  ;  and  maybe  recover’d  without  diminution.  v 
A  man  that  Iofes  a  (ingle  grain  of  gold,  does  not  deferve  the  name  of  an  al- 
chemift. 

As  to  the  authors  on  this  head  ;  ’tis  hard  to  fay  that  one  is  better  than 
another  :  Since  it  does  not  appear  that  any  of  them  were  poflfefs’d  of  the 
fecret  *.  We  (hall  therefore  content  our.felves  to  propofe  fuch,  as  by  rhe 
confent  of  all  ages,  have  been  allow’d  the  beft.  Thefe  are, 

Roger 


and  live  and  die  in  rhe  do&rine  of  Hippocra¬ 
tes  ;  fequeftring  all  his  preferments  ro  the 
ufe  of  the  Hotel  Dieu. 

But  it  muft  not  be  omitted  that  this 
zeal  againft  alchemy,  in  fome,  was  founded 
on  another  principle,  viz*  that  it  is  im¬ 
pious  to  change  any  of  the  works  of  the 
creator. 

*  Whether  ever  there  were  fuch  a 
thing  as  the  philofopher’s-ftone,  or  any  ac¬ 
tual  rranfmuration,  is  a  point  of  the  ut- 
moft  delicacy  To  prepare  a  man  to  con¬ 
clude  of  it,  a  thorow  knowledge  of  the  cafe, 
and  a  great  deal  of  pains  and  atten¬ 
tion  to  it  arc  required  ;  but  fuch  prepara¬ 
tion,  neceffary  to  render  the  conclufion 
fafe,  makes  it  almoft  impracticable  to  con¬ 
clude  at  all.  The  common  ways  of  judg¬ 
ing,  viz.  by  analogy,  or  from  one  faCt, 
to  another  fimilar  one,  will  not  do.  Ma¬ 
ny  of  the  alchemifts  have  been  vifionaries ; 
and  many  of  them  deceivers :  innumerable 
attempts  have  been  vain  ;  all  this  is  grant¬ 
ed  :  But  a  man  that  without  more  ado 
can  infer  the  fame  of  all  the  reft,  is  not 
to  be  trufted  to  make  conclufions.  Mon- 
vim  in  a  letter  to  Langelct ,  relates  feveral 
faCts,  which  appear  as  well  fupported  as 
the  moft  authentic  hiftories  we  have ; 
But  a  chemift  would  be  laugh’d  at,  that 
fhould  plead  thefe  in  behalf  of  the  idle 
pretences  of  many  of  the  reft. 

The  reafonablenefs  and  pofiibility  of  the 
thing,  we  fhall  hereafter  have  occafion  to 
confider:  Teftimony  is  what  we  have  now 
to  do  withal.  H elvetius,  phyfician  ro  rhe 
prince  of  Orange,  in  his  treatife,  entitled 
Vilnius  Aureus,  affirms,  that  a  chemift  came 
to  him,  and  told  him  that  he  had  read 
fome  of  his  treatifes,  wherein  he  feem’d 
to  queftion  the  reality  of  any  tranfmuta- 
tion  ;  and  that  he  came  to  fhew  him  how 
well  his  doubts  were  founded.  Bidding 
him,  therefore,  take  a  piece  of  a  leaden 


fpout  fatten’d  to  the  wall  of  the  room,  and 
melt  it;  rhe  chemift  threw  in  a  little  yel¬ 
low  powder :  Then  pouring  the  whole 
upon  the  ground,  the  lead  was  all  gold. 
Some  time  afterward  he  gave  Helvetius  a 
piece  of  matter  about  the  bignefs  of  a  tur¬ 
nip-feed,  and  promis’d  to  fee  him  again  the 
next  morning  :  But  Helvetius  wanting  pa¬ 
tience  to  wait  his  coming,  caft  the  matter 
into  fix  drachms  of  melted  lead,  which 
became  converted  into  gold. 

Kunkel  a  very  fenfible,  difereet,  and 
learned  perfon,  made  no  doubt  of  the  ex- 
iftence  of  the  philofopher’s-ftone  ;  nay,  he 
gives  us  proof  of  it,  of  his  own  know¬ 
ledge  :  The  cleftor  of  Saxony,  he  allures 
us,  had  fuch  a  rin&ur'e ;  and  his  fon 
Chrijlian  I.  had  the  fame  for  five  years  after 
his  Father’s  death. 

I  am  furprized,  fays  the  excellent  Cafp. 
Bartholin,  that  people  Ihould  ftill  be  in 
doubt  whether  metals  maybe  changed  into 
gold  :  I  myfelf  was  witnefs  of  fuch  atranf- 
mutation. 

That  curious  and  induftrious  chemift 
Becher  obferves,  that  there  are  fo  many 
proofs  of  tranfmutations,  a  man  muft  be 
ftupid  to  ftand  out  againft  them.  The  em¬ 
peror  Ferdinand  III.  fays  he,  did  himfelf 
change  three  pounds  of  mercury  into  two 
pounds  and  a  half  of  pure  gold  ;  and  this 
by  means  of  a  fingle  grain  of  tin&ure.  This 
notable  tranfmutation  was  perform’d  at 
Prague  ;  and  a  medal  was  ftruck  of  the 
fame  gold,  in  memory  thereof.  The  le¬ 
gend  on  the  front  is,  A  D I V I N  F.  M  E-  ' 
TA  MORPHOSIS,  PERFORMED 
AT  PRAGUE,  THE  XVth  OF  JA¬ 
NUARY  M. DC. XXXVIII,  IN  PRE¬ 
SENCE  OF  THE  EMPEROR 
FERDINAND  III. 

We  forbear  to  enumerate  more  jnftan- 
ces,  which  Mr.  Boyle ,  Borrichhis,  Velrio, 
&c.  would  furnifh.  We  fhall  only  add, 
G‘  i  that 
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F&ger  Bacon. 

Ripley. 

Lully. 

•  John  an4  Isaac  Hollandus. 

Geber. 

Basil  Valentine. 

Paracelsus. 

Common  principle  The  common  principle  on  which  thefe  authors  proceed,  is,  that  all  me- 
oftbeaichemijts. tais  confift  0f  mercury  and  fulphur,  fo  united  together,  as  that  the  mercury 
is  hereby  render’d  fix’d,  and  liable.  The  whole  metalline  nature,  they 
hold  torefide  in,  and  depend  of  thefe  two;  fo  that  the  philofopher’s-ftone 
is  to  be  fought  in  metals  ;  alone  tho’  the  two  Hollandus’s ,  as  already  obferved, 
teach,  that  it  may  not  only  be  made  from  metals,  but  from  blood,  urine, 
or  any  other  thing  in  nature. 

Van  Zuchten,  Alex.  Van  Zuchten  or  Sugten,  a  noble  German ,  and  a  difciple  of  Pa - 
racelfus ;  having  likewife  the  reputation  of  a  conjurer :  he  wrote  two  little 
treatifes,  wherein  are  contain’d  many  of  the  ftneft,  and  choiceft  fecrets  of 
the  art:  The  one  de  Chytnia,  the  other  de  Antimonio.  In  the  latter  he  a  f- 
ferts,  that  the  philofopher’s-ftone  may  be  prepared  of  mercury,  and  anti¬ 
mony  ;  after  purifying  the  antimony  of  all  its  fulphur. 

In  a  fubfequent  treatife,  which  he  calls  an  illuftration  of  the  former,  he 


i 


that  M.  Hcmlerz  himfelf  has  a&ually  con  J 
verted  filver  into  gold  by  heat  alone.  J 
Memoirs  de  rAcademie.  An.  1709. 

It  muft  not  be  omitted,  that  the  procef- 
fes  dcfcribed  by  the  alchemifts,  not  fuc- 
ceeding  with  us,  is  not  a  fuffieient  objec¬ 
tion  to  ’em.  There  are  infinite  ways  in 
which  an  experiment  may  fail’:  Air,  fire, 
water,  &c.  will  be  fhewn  to  have  a  great 
effeft,  on  the  operations  of  chemiftry  ; 
and  yet  are  all  exceedingly  changeable  ; 
fo  that  the  fame  experiment  fcarce  ever 
fucceeds  twice  exaflly  alike.  Mr.  Boyle  is 
very  large  on  the  failure  of  experiments 
from  differences  in  fire.  Van  Helmcnt's  pro- 
ceffes  have  a  great  many  of ’em  been  ex¬ 
ploded  as  falfc  by  later  chemifts,  and  yet 
have  fucceeded  with  Mr.  Boyle.  A  fingle 
circumftance  in  a  thoufand  is  enough  to 
untwill  an  operation  :  and  as  the  alche- 
mifts  may  have  been  fufferers  by  fuch  acci¬ 
dental  alterations  ;  fo,  no  doubt,  they 
have  been  gainers  too.  Some  of  their 
tranfmutations  were  apparently  owing  to 
fome  fortuitoufly  favourable  difpofition  in 
one  or  other  of  the  elements,  and  for  want 
of  a  like  difpofition  cou’d  never  be  repeat¬ 
ed.  Such  was  the  cafe  of  a  friend  of  Mr. 
Boyle ,  who  laying  fome  gold  to  digeft  in  a  1 


fort  of  aqua  fortis,  procured  a  tin&ure 
therefrom,  which  converted  filver  into 
gold.  But  after  that  aqua  fortis  was  gone, 
he  could  never  make  more. 

Hear  the  candid  and  experienc’d  Mr. 
Boyle  himfelf :  he  obferves  that  fuch  acci¬ 
dents  often  befall  artifts  irreparably :  Glau¬ 
ber  tells  us  of  feveral  ways,  by  which  he 
made  gold  once,  but  could  not  do  it  again  : 
The  prince  of  ‘Mirandola  in  his  treatife  de 
Auro  tells  us  of  feveral  perfons  whom  he 
knew  had  the  like  fuccefs  in  preparing 
both  gold  and  filver  ;  And  I  could  inftance 
in  my  own  acquaintance  thofc  who  have 
once  or  twice  made  luna  fixa  (which  a- 
bides  the  trial  of  aqua  fortis,  and  only 
wants  the  tin&urc  of  gold)  or  fome  other 
gainful  experiments,  and  have  fince  in  vain 
attempted  the  like,  yet  cannot  be  prevailed 
on  to  defift  from  their  uncertain  hopes.The 
moft  experienc’d  mineralift  I  ever  met 
with,  has  allured  me  he  Ihould  quickly 
grow  rich,  could  he  but  conftantly  per¬ 
form  what  he  has  feveral  times  perform’d. 
Many  experiments  fucceed  in  fmall 
quantities  of  matter,  which  fail  in  greater: 
Several  projc&ors,  and  particularly  che¬ 
mifts,  have  dearly  bought  the  knowledge  of 
!  this  truth.  U feful.  of  Experiment.  Phil. 
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tarries  on  the  prccefs  of  mercury  and  antimony,  till  gold  arifes  therefrom  ; 
but  riot  pure  gold :  for,  after  having  flood  all  the  other  tells,  or  elfays ;  upon 
amalgamating  it  with  mercury,  and  laying  it  to  digeft,  the  whole  was  ren¬ 
der’d  volatile,  and  went  oft  in  fumes. 

Nic.  Centivoglio,  or  rather  Serenus,  denominated  Scotus,  deferves Centivogiiot 
a  place  in  this  clafs.  Centivoglio  was  a  fervant,  or  rather  companion  of  this 
Serenus ;  who,  tho’  a  gentleman  of  a  good  family  in  Scotland ,  lived  a  ram¬ 
bling  life  in  Hungary,  Poland ,  and  other  countries ;  performing  many  fur- 
prizing  experiments  wherever  he  came.  When  near  the  point  of  death,  he 
call’d  his  friend  Centivoglio ,  and  intreated  two  things  of  him  ;  to  take  care 
of  the  publication  of  his  MSS  ;  and  to  marry  his  widow.  Centivoglio  per¬ 
form’d  both  ;  but  in  the  edition  of  his  works,  fupprefs’d  Serenus’s  name, 
and  clap’d  his  own  in  its  place. 

The  titles  of  his  pieces  are  Novum  Lumen  Chemicum ,  and  Dialogus  de  Mer- 
curio.  &  Alchemifta.  In  thefe  he  maintains  with  great  ftrength  of  reafon  and 
experiment,  that  fulphur  and  mercury  united,  are  the  conftituents  of  every 
metal :  By  fulphur  he  means,  with  Geber ,  the  fun’s  rays. 

In  the  lall  century,  there  appear’d  two  confiderable  writings  in  the  fame  Agricola  and 
kind  ;  the  one  under  the  name  of  Agricola ,  the  other  under  that  of  Philale-Vhlhlethes' 
thes :  Both  faid  to  be  Englishmen,  and  fuppofed  to  be  originals.  But  upon  . 
perufing  ’em  they  feem’d  to  us  chiefly  taken  from  Van  Zuchten.  Ano¬ 
ther  ftyles  himfelf  Pantaleo ,  to  whom  we  are  indebted  for  two  pieces,  en-pantaleo- 
titled  Bifolium  Hermeticum ,  and  ifomba  Semiram  idts.  He  feems  to  have  been 
a  German.  But  the  fcarcefl  author  is  Artephius ;  who  if  he  be  near  fo  an- Artemius, 
tient  as  is  given  out,  Paracelfus  and  Van  Zuchten  mull  have  taken  abun¬ 
dance  from  him. 

Several  other  authors  have  fince  wrote  of  the  fubjeft ;  the  greateft  part 
whereof,  together  with  thole  already  mentioned,  are  found  in  two  collec¬ 
tions  printed  in  Germany  ■  the  one  under  the  title  oiTrirba  Philcfophorum ,  in 
5  vol.  The  other  under  that  of  1. he atrum  Chemicum,  in  4  vol.  in  410,  which 
may  ferve  as  a  chemical  library  *.  . 

The 


*  Dr.  Dee ,  and  Sir  Ed.  Kelley,  muft  not 
be  here  forgotten  ;  who  being  profefs’d 
affociates,  their  ftory  is  beft  deliver’d  to¬ 
gether.  They  have  fotne  title  to  the  phi- 
lofopher’s-ftone  in  common  fame,  which 
in  this  point  goes  a  great  way  ;  Lee,  bc- 
fide  his  being  deep  in  chemiftry,  was  well 
verfed  in  mathematics,  particularly  geo¬ 
metry,  and  aftroiogy  :  but  Kelley  appears 
to  have  been  the  leading  man  in  alchemy. 
In  fome  of  Lee’s  books  arc  found  fhorr 
memoirs  of  the  events  of  his  operations, 
as  Lenttm  Lei  5  ounces  ;  and  in  another 
place,  This  day  Kelley  difcoverd  the  grand 
Jecret  to  me,  fit  nomen  Lomini  benediclum.  ■ 


Afmole  fays  abfolutely,  they  were 
mailers  of  the  powder  of  projeftion,  and 
with  a  piece  no  bigger  than  the  fmalleft 
grain  of  fund,  turn’d  an  ounce  and  a 
quarter  of  mercury  into  a  full  ounce  of 
pure  gold  ;  but  here  is  an  equivoque  :  for 
granting  ’em  poflefs’d  of  the  powder,  it 
docs  not  appear  they  had  the  feerct  of 
making  it.  The  ftory  is,  that  they  had 
found  a  confiderable  quantity  of  it  in  the 
ruins  of  Glajlenbury- abbey,  with  which 
they  perform’d  many  notable  tranfmuta- 
tions,  for  the  fatisfa&ion  of  feveral  per- 
fons.  Kelley,  in  particular,  is  faid  to  have 
given  away  rings  of  gold-wire  to  the  va¬ 
lue 
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The  fourth  clafs  confifts  of  fuch  as  have  applied  chemiftry  to  the 
ufes  of  natural  philofophy,  medicine,  and  other  arts.  The  princes  in  this 
way,  are, 

J.  B.  Van  Helmont,  from  whom  the  reft  have  borrowed  abundance  of 

experiments. 

"the  honourable  Robert  Boyle  Efq;  that  prodigy  of  knowledge,  and 
application,  excels  not  lefs  as  a  chemift,  than  as  a  natural  philofopher. 
His  character  is  one  of  the  moft  amiable,  and  delirable  in  the  world  :  No 
body  ever  made  more  experiments,  or  with  more  care  and  caution,  than  he  ; 
nor  does  any  body  relate  the  events  thereof  with  more  candour,  and  fideli¬ 
ty.  He  is  ever  exceedingly  wary  and  referred  in  drawing  coriclufions 
from  his  experiments  ;  and  rarely  concludes  too  much.  He  held  a  very 
amicable  correfpondence  with  all  the  chemifts,  and  other  Virtuofioi  his  age; 
and  thus  effected  a  kind  of  commerce,  or  communication  of  fecrets.  Add, 
that  he  was  always  perfectly  frank  in  imparting  what  he  had  learnt,  or 
dilcover’d,  to  the  public. 

He  gives  abundance  of  good  things  relating  to  feffils ,  their  origin,  fepara- 
tion,  preparation,  purification,  and  the  ways  of  fitting  them  for  human  ufes: 
as  alio  to  vegetables :  but  he  is  chiefly  admired  as  to  what  relates  to  animals , 
and  the  analylis  of  their  parts ;  in  which  he  follow'd  the  path  trod  by  Hel¬ 
mont,  in  his  book  de  Lithiafi.  A  noble  inftance  hereof  we  have  in  his  hiftory  of 
human  blood  which  contains  abundance  of  the  moft  valuable,  and  exquifite 


lue  of  four  thoufand  pounds,  at  the  mar¬ 
riage  of  his  fervant-maid,  which  were 
made  after  this  manner  :  And  a  piece  of 
a  brafs  warming-pan  being  cut  out  by  or¬ 
der  of  queen  Elizabeth,  and  fent  to  ’em  ; 
when  abroad,  was  return’d  pure  gold. 

'  Add,  that  Lee  made  a  prefent  to  the  land¬ 
grave  of  Hejfe  of  twelve  Hungarian  horfes  ; 
which  could  never  be  expe&ed  from  a 
man  in  his  circumftances,  without  fome 
extraordinary  means. 

In  1591  they  went  into  Germany,  and 
fettled  fome  time  at  Trebona ,  in  Bohemia  ; 
the  defign  of  which  journey  is  fomewhat 
myfterious.  Some  fay  their  errand  was 
to  vifit  the  alchemifts  of  thofe  countries, 
in  order  to  get  fome  light  into  the  art  of 
making  the  powder.  Accordingly,  they 
travel’d  about  thofe  parts,  thro’  Poland, 
&>c.  in  queft  thereof :  and  fome  fay  at¬ 
tain’d  it ;  fome  not.  Others  will  have 
them  fent  by  the  queen,  as  fpies ;  and  that 
alchemy  was  only  a  pretence,  or  means 
to  bring  them  into  confidence  with  the 
people.  So,  a  book  which  Lee  afterwards 


publifhed,  Of  Spirits,  is  conjeftured  to  be, 
like  TrithemUts's ,  mere  cryptography 
which  is  the  light  Dr.  Hook  takes  it 
in. 

They  were  no  fooner  gone,  than  Lee's 
library  was  open’d,  by  the  queen’s  order, 
and  four  thoufand  books,  and  feven  hun¬ 
dred  manuferipts  taken  away,  on  pretence 
of  his  being  a  conjurer.  That  princefs 
foon  after  ufed  means  to  bring  him  back 
again  ;  which,  a  quarrel  with  Kelley  hap¬ 
pening  to  promote,  he  return’d  in  1 596 ; 
and  in  1598  was  made  warden  of  Man- 
chejler  college,  where  he  died. 

For  Kelley,  the  emperor  fufpefting  he 
had  the  fecret,  clap’d  him  up  in  prifon, 
in  hopes  to  become  fharer  with  him  ; 
but  fet  him  at  liberty  again,  aod  again 
imprifon’d  him  :  from  whence  endeavour¬ 
ing  to  make  his  efcape,  by  the  fheets  of 
his  bed  ty’d  together  ;  they  happen’d  to 
flip,  and  let  him  fall  ;  by  which  he 
broke  his  leg,  and  foon  after  loft  his 
life. 
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things ;  and  on  every  occafion  he  endeavours  to  found  his  reafonings  on 
experiments.  His  treatifes  of  the  unforefeen  failure  of  experiments ,  and 
Jceptical  chemifl,  fhew  his  great  modefty,  and  moderation  ;  and  how  far  he 
was  from  that  common  vice  of  the  chemilts,  boafting,  and  promifing  more 
than  he  could  perform. 

He  is  author  of  a  vaft  number  of  pieces,  all  compofed  in  the  fame  fpi -Writings. 
rit.  They  are  fo  many,  and  printed  fo  feparately,  that  it  is  exceedingly 
difficult  to  procure  a  compleat  Colle&ion.  His  ftyle  is  a  little  loofe,  and 
diffufive  ;  and  the  courfe  of  his  writings  fometimes  interrupted  with  di- 
greffions,  and  particularities  not  very  efiential  *. 

One  cbjedtion  is  made  to  him  in  his  chemical  charadfer,  viz,,  that  taking Overfgbt.. 
the  virtues  of  his  preparations  on  the  report  of  other  people,  he  com¬ 
mends  feme  of  them  too  much,  and  attributes  virtues  to  them  which  ex¬ 
perience  does  not  avow.  For,  as  he  did  not  pradfife  phyfic  himfelf,  his  . 
way  was,  upon  making  any  new  preparation,  to  give  it  iome  phyficians  to 
make  trial  thereof ;  and  they,  it  leems,  out  of  complaifarice,  would  fpeak 
more  largely  of  it  than  it  deierved.  Hence,  thofe  profufe  commendations 
he  bellows  on  the  fpirit  of  human  blood  and  hart’s-horn  in  phthifical,  and 
on  the  Ens  Veneris  in  rachitical  cafes. 

As  to  the  point  of  credulity  commonly  charged  on  Mr.  Boyle  $  there  #»- 
does  not  feenV  to  be  any  great  foundation  for  it  :  Nobody  inquires  into^j^*^ 
things  more  feverely,  or  (peaks  of  them  more  dubioufly  than  he.  True, 
a  long,  and  intimate  acquaintance  with  the  writings  of  Paraielfus ,  and 
Helmont ,  might  poffibly  have  iome  efi'edt  on  the  bent  of  his  mind  and  in¬ 
duce  him  to  give  too  much  belief  to  many  of  the  arcana  they  pretend  to : 
and  the  more  fo,  confidering  the  great  number  of  ftrange  incidents,  and 
events  which  had  fallen  within  his  own  obi'ervation. 

Jo  Bohnius,  profeffir  at  Leipfc ,  deferves  to  be  read  again,  and  again. Bohni'««* 
His  Dijfertat.  Cbemico-Phyf  publiihed  in  8°,  bdide  an  uncommon  reading,  •  . 

fhew  that  he  has  made  a  good  number  of  experiments.  And  as  to  his 
reafonings,  nobody  goes  beyond  him.  His  treatiie  de  Acido  &  Alkali ,  is 
excellent  ;  and  has  let  a  deal  of  light  into  the  Affair. 

Hcmberg  is  one  of  the  moft  expert,  and  mafterly  chemifts  of  our  age. Homberg. 
He  has  diflinguifhed  himfelf  by  a  great  number  of  general  experiments, 
as  well  as  by  his  reafonings ;  which  are  always  perfectly  fine,  and  dear, 
and  conducted  with  all  the  feverity  of  mathematics.  Natural  hiftory  had 
received  a  deal  of  light  at  his  hands,  had  his  life  been  continued.  He  was 
a  perfon  of  great  genius,  profound  skill,  and  indefatigable  induftry  :  he 
was  fupported  by  the  duke  of  Orleans ,  late  regent  of  France  and  per¬ 
form’d  experiments  at  his  expence ;  which  gave  him  an  opportunity  cf 
trying  many  things  out  of  the  reach  of  a  private  perfon. 


*  In  the  late  abridgment  of  his  works,  j  hoped  all  thefe  inconvcniencics  are  re¬ 
in  three  volumes-  in  quarto,  ’tis  to  be  1  moved. 


•  Hiftor y  of  Chemistry^ 

His  writings  are  difperfed  in  the  memoirs  of  the  royal  academy  of 
fciences,  published  firft  by  Du  Hamel,  then  by  M.  Fontanelle ;  and  in  the  laft 
edition  of  M.  Lemery  *. 

Otto  Tachenius  isa.trood,  and  experienced  author ;  but  too  deeply 
poflefs’d  of  the  notion  of  alcali,  and  acid :  to  which  he  reduced,  and 
wreited  every  thing. 

The 


*  Monf.  'Bamberg,  the  great  glory  of  the 
royal  academy  of  fciences,  was  born  in 
the  Eajl-Indies,  at  Batavia,  in  the  ifland  of 
Java,  in  the  year  1652  :  his  father  was  a 
Saxon  gentleman,  who  having  from  his 
youth  been  ftripp’d  of  his  eftate  by  the 
conquefts  of  the  Swedes  in  Germany ,  went 
to  feek  his  fortune  in  AJia  in  the  fervice 
of  the  Butch  Eafi-Ind  a  company  ;  where 
he  obtain'd  the  Command  of  the  arfenal 
of  Batavia.  Our  chemift  was  his  iecond 
fon,  by  the  widow  of  a  Butch  officer, 
wh*m  he  married  on  the  place.  The  youth 
was  early  deftin’d  for  ftudy  ;  but  the  ex- 
ceffive  heats  of  the  climate  afforded  but 
little  room  for  application  thereto :  till 
upon  his  father’s  quitting  the  fervice,  and 
the  Indies  at  once ;  and  removing  with  his 
family  to  Amsterdam. 

M.  Homberg,  now  at  liberty  to  follow 
his  natural  propenfity,  was  fent  to  Jena , 
and  Leipfic ,  to  ftudy  law  ;  and  in  1574  was 
admitted  advocate  at  Magdebourg.  But  he 
foon  perceiv’d  there  was  fomething  elfe  in 
the  world  to  be  known,  befide  the  arbi¬ 
trary  laws,  and  conftitutions  of  men  ; 
and  the  fpe&acle  of  nature  began  to  draw 
his  attention,  and  intereft  his  curiofity. 
His  eyes  were  firft  turn’d  upon  plants :  in 
the  day-time  he  would  fteal  to  the  moun¬ 
tains,  to  learn  the  names,  kinds,  &c.  there¬ 
of;  and  in  the  night  obferv’d  the  ftars, 
and  learn’d  the  names,  and  difpofitions  of 
the  feveral  conftellations  thereof.  Thus 
commencing  botanift  and  aftronomer,  with¬ 
out  knowing  what  he  was  about. 

At  the  fame  time,  Otto  Guericke ,  famous 
for  the  invention  of  the  air-pump,  the  hemi- 
fphere,  &c.  was  bourguemaiftre  of  the  city. 
To  him  M.  Homberg  applies  himfelf  to  learn 
experimental  philofophy  :  and  that  gen¬ 
tleman,  tho’  otherwife  myfterious  enough, 
either  reveal’d  all  his  fecrcts,  in  favour  of 
his  genius,  or  could  not. conceal  them  from 
his  penetration. 


His  friends  feeing  him  thus  eftrange  him- 
fcjf  from  the  Bar,  thought  to  fix  him  by 
marriage  ;  but  perceiving  the  defign,  he 
betook  hirnfelf  to  travel,  and  went  for 
Italy.  At  Padua  he  fpent  a  year,  in  the 
ftudy  of  medicine,  and  particularly  of  ana¬ 
tomy  and  plants.  At  Boulogne,  he  work’d 
on  the  ftone  of  that  name,  and  learn’d  the 
fecret  thereof,  which  was  almoft  loft.  At 
Rome  he  employ’d  himfelf  with  M.  A.  Cello 
in  grinding  large  telefcope  glaffes ;  not 
negle&ing  any  of  the  arts  of  that  country, 
painting,  fculpture,  and  mufic.  Hence  he 
pafs’d  into  France  ;  and  thence  into  Eng¬ 
land,  where  he  work’d  fome  time  with 
the  great  Mr.  Boyle ,  whofe  laboratory  was 
then  one  of  the  beft  fchools  of  philofophy 
in  Europe.  From  England  he  went  to  Hol¬ 
land,  where  he  perfected  himfelf  in  ana¬ 
tomy,  under  the  famous  de  Graeff.  And 
after  a  vifit  to  his  relations,  now  rein- 
ftated  in  Saxony ,  he  took  the  degree  of 
doftor  of  phyfic  at  Wittembourg. 

But  his  pilgrimages  were  not  yet  at  an 
end ;  he  was  now  bent  on  a  vifit  to  the 
Virtuofi  of  Germany ,  and  the  North ;  and  as 
by  this  time  he  had  got  a  confiderable 
ftock  of  phyfical  curiofitics,  he  began  to 
think  of  fettling  a  traffic,  and  getting  others 
in  exchange  for  them.  Accordingly,  he 
applied  to  Balduinus ;  then  to  Kunkel,  at 
Berlin,  and  procured  the  fecrets  of  their 
refpe&ive  phofphori.  Metals  now  demanded 
his  attention  ;  and  he  travel’d  thro’  Saxony , 
Bohemia,  Hungary,  and  Sweden,  to  view  the 
mines. 

At  Stockholm ,  finding  a  chemical  labora¬ 
tory  juft  eftablilhed  by  the  king  then  reign¬ 
ing  ;  he  wrought  fome  time  therein,  with 
l herna,  phyfician  to  the  prince;  and  con¬ 
tributed  greatly  to  the  firft  fuccefs  of  the 
new  eftablilhment.  Here  he  was  often 
applied  to  on  occafion  of  the  difficulties 
which  divided  the  learned  ;  and  the  jour¬ 
nals  of  Hambourg ,  printed  in  Higlj-Dutch, 

art- 
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The  Philofophical  TranfaBions  of  the  royal  fociety  contain  many  valuable 
things  in  chemiftry ;  chiefly,  of  thofe  two  excellent  authors,  Cox  and  Slave  ; 
a  great  part  of  which  are  omitted  in  Lomhorfs  abridgment.  Thofe  au¬ 
thors  write  nothing  but  what  they  have  thoroughly  examined;  and  deferve 
well  to  be  ftudied,  both  on  account  of  their  experiments,  and  their  rea- 
fonings. 

The  Hiftory  and  Memoirs  of  the  royal  academy  of  fciences  are  likewife 
enriched  with  a  great  number  of  the  moft  curious,  and  exquifite  pieces  in 


are  full  of  memoirs  compofed  by  him  on 
fuch  occafions.  His  next  remove  was  into 
Holland ,  and  from  thence  into  France ,  to 
pick  up  what  had  before  efcaped  him. 

From  Parity  at  the  earneft  follicitations 
of  his  father  to  put  an  end  to  his  travels 
and  fettle  among  his  friends,  he  was  upon 
the  point  of  returning  to  Saxony  ;  and 
had  even  taken  coach,  with  that  view, 
when  a  meflenger  came  to  him  from 
M.  Colberty  in  the  king’s  name.  That  great 
minifter  making  him  very  advantageous  of¬ 
fers  to  fettle  there;  after  a  little  time  taken 
to  confider  of  the  matter,  he  accepted 
them,  renounced  his  religion,  and  com¬ 
menced  catholic  in  1682;  for  which  he 
Was  difinherited  by  his  father. 

To  avoid  being  drawn  into  the  vain 
fearch  of  the  philofopher’s  ftone,  by  a  che- 
mift,  with  whom  he  was  employ’d  in  the 
laboratory  of  the  Abbe  de  Chalucet  ;  and  for 
fome  other  reafons ;  he  went  to  Rome  in 
S5  ;  where  he  praftifed  phyfic  with  good 
fuccefs :  but  after  a  manner  little  known 
in  that  country. 

His  quality  of  doftor  of  WHtemberg  he 
made  no  account  of  ;  but  pra&ifed  merely 
on  the  foot  of  a  phyfician  by  genius.  His 
great  fagacity  in  discovering  the  caufes  of 
difeafes  and  the  remedies  required,  by 
nice  reafoning,  ferved  him  inftead  of  ex¬ 
perience.  After  a  few  years  he  returned 
to  Paris',  and  in  idpi,  upon  the  Abbe  de 
Bignons  having  the  dire&ion  of  the  rqyal 
academy,  he  was  adopted  into  the  fame, 
and  put  in  pofleflion  of  the  laboratory  of 
the  academy.  And  ’twas  chiefly  his  in- 
duftry  and  addrefs  in  furnilhing  matter 
for  the  meetings,  that  kept  up  the  com¬ 
pany,  till  its  revival  in  1699. 

The  duke  of  Orleans,  fince  regent  of 
the  realm,  having  an  inclination  to  ftudy 
chemiftry,  and  experimental  philofophy  : 


his  preceptor  the  Abbe  de  Bois,  fince- car¬ 
dinal,  recommended  to  him  M.  Hombertr , 
as  his  guide.  In  1702,  that  prince  took 
him  into  his  family,  in  that  quality,  al¬ 
low’d  him  a  confiderable  falary ;  and  pro¬ 
vided  him  the  moft  magnificent,  and  beft 
appointed  laboratory,  chemiftry  had  ever 
known.  Here  the  princely  chemift  came 
daily,  receiving  the  inftru&ions  of  his  tu¬ 
tor  with  the  utmoft  ardor,  and  frequently 
preventing  them  ;  entring  into  all  the 
detail  of  the  operations,  performing  them 
himfelf,  and  even  inventing  new  ones  ;  fo 
that  the  matter  has  often  flood  aftonilhed 
at  his  difciple. 

The  fame  year,  his  highnefs  procured 
M.  de  Tfchimhaufens  large  burning-glafe 
from  Germany,  a  new  kind  of  furnace,  of 
which  M.  Homberg  made  a  noble  ufe.  He 
married  a  daughter  of  the  famous  M.  Do- 
dart ,  in  1706:  fome  years  after  which,  he 
fell  into  a  dyflentery ;  which  was  cured, 
and  returned  again  from  time  to  time  ; 
till  at  length,  in  the  year  1715,  it  put  an 
end  to  his  life. 

He  never  publifhed  any  exprefs  work, 
or  volume  in  form  :  His  EJfays ,  or  Elements 
of  Chemijlry ,  were  begun  to  be  printed  in 
the  memoirs  of  the  academy  ;  and  the  reft 
of  them  were  found  in  good  order,  and 
fit  for  the  prefs,  at  his  death.  Befide 
which,  there  are  a  great  number  of  lefter 
pieces,  on  divers  occafional  fubje&s,  dif- 
perfed  throughout  the  fame  memoirs  : 
none  of  which  but  open  new  views,  and 
fhine  with  their  peculiar  light  ;  and  there 
are  many  of  them,  which,  with  the  addi¬ 
tion  of  common  matters,  others  would 
have  made  whole  books  of.  His  way  of 
exprefling  himfelf  was  Ample,  precife,  and 
methodical  ;  and  he  was  as  far  from  the 
natural  oftentation  of  the  chemifts,  as 
from  their  myfterioufnefs,  and  obfeurity. 

I  the 
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the  fame  kind,  by  MeflC  Lemery  and  Hcmberg  above-mentioned  j  as  alfo 
Meflf.  Geoffroy ,  Lemery  the  younger,  Boulduc ,  &c. 

Thefe  authors  we  would  have  read  in  the  fame  order  wherein  they  are 
here  enumerated  :  and  of  all  the  writers  in  chemiftry,  tho’  almoft  infinite  in 
number,  thefe  few  are  all  we  can  heartily  recommend  for  the  fludy 
thereof, 
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PART  II. 


T  H  E  O  R  Y 

O  F 

CHEMISTRY. 


CfHemifiry  is  an  Art,  whereby  fenjible  bodies  contain  d  in  veffels ,  (or  at  Ckemjlry  defi- 
'  leaf  capable  of  being  contained  therein  and  render  d  fenjible ;)  are  fo 
chang’d,  by  means  of  certain  injlruments ,  and  efpecially  fire ,  that  their, 
fever al  powers ,  and  virtues  are  thereby  difcover  d  ;  with  a  view  to  the 
tifes  of  medicine,  natural  philofophy ,  and  other  arts  and  occafions  of  life. 

This  definition  may  appear  prolix,  and  circumftantial ;  blit  with  our  ut- 
moft  endeavours,  we  could  not  frame  a  fhorter,  that  would  exprefs  the 
full  fcope,  object,  and  inftruments  of  chemiftry,  fo  as  to  diftinguifh  it  from 
every  other  art :  a  thing,  all  the  writers  of  chemiftry  have  hitherto  ftum- 
bled  at.  For  chemiftry  cannot  juftly  be  call’d  the  art  of  refolving  bodies ,  as 
Regius ,  Paracelfus  and  others  define  it-  fince,  on  fuch  footing,  it  would  not 
differ  from  mechanics,  which  certainly  refolves  bodies.  Nor  is  the  matter 
mended,  by  faying  it  is  the  art  of  analysing  bodies- by  fire ,  as  Helmont  has 
done ;  nor  by  fait,  as  others  would  have  it :  Thefe  definitions  including  on¬ 
ly  a  part,  inftead  of  the  whole.  Andwithas  little  propriety  is  it  term’d  the  art 
of  feparating  the  pure  from  the  impure-,  becaufe  it  compounds  as  well  as  fe- 
parates,  and  frequently  mixes  the  impure  with  the  pure. 

To  fhew  that  the  definition  of  chemiftry,  which  we  have  above  deliver¬ 
ed,  is  juft,  and  adequate  ;  we  fhall  take  it  to  pieces,  and  explain  every  part 
thereof :  And  fuch  explanation  will  comprehend  the  whole  ‘ Theory  of  che¬ 
miftry.  ,  H  2  Chemiftry y 
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Ait  An,  Chemiflry ,  then,  is  an  an  ;  and  an  is  defin’d,  by  the  philofophers,  a  ha¬ 

bit  of  the  mind,  operative,  or  effedf  ive,  according  to  right  reafon  ;  or,  more 
intelligibly,  a  habit  of  the  mind  prescribing  rules  for  the  due  production  of 
certain  effedts;  or,.  Hill  more  Senfibly,  the  introducing  of  a  change  in'  bo¬ 
dies,  from  fome  fore-knowledge  or  defign  in  a  perfon,  call’d  an  artiji  *  in 
whom  refides  a  principle,  orfaculty  of  adting.  *  To  illuftrate  this  by  an  ex¬ 
ample  :  a  block  of  marble  being  given  to  a  Sculptor,  whereof  to  form  a 
ftatue  of  Mercury ,  if  the  man  can  do  the  thing,  he  is  an  artift ;  and  that  prin¬ 
ciple  within  him,  whereby  he  is  enabled  to  perform  it,  is  the  craft  or  art  ; 
which, apparently  is  no  other  than  the  knowledge  he  has  how  to  make  the  fta¬ 
tue  out  of  the  marble.  To  this  end  it  is  neceftary  that  he  have  a  juft  idea  of 
Mercury,  who  is  defcrib’d  as  a  handfome,  alert  youth,  with  wings, dr c.  But  that 
is  not  enough ; for  every  learned  man  knows  this, yet  cannot  make  the  ftatue  : 
he  muft  therefore,  know  how  the  thing  is  to  be  effedted,  and  by  what  af- 
fiftances ;  particularly,  that  in  any  piece  of  marble  all  forms  are  concealed  ,* 
and  therefore,  that  from  the  prefent  block  he  is  only  to  take  away  every 
thing  redundant,  as  in  the  face,  hands,  &c.  but  to  add  nothing.  He  muft 
*  know  farther,  in  what  manner  this  retrenchment  is  to  be  made  ;  and  how 
much  to  be  taken  away  :  nor  is  this  Sufficient ;  but  he  muft  underftand  by 
what  inftruments  it  is  to  be  done  ;  as  the  mallet ,  chijjel ,  &c.  and  how  to  di- 
redt  thefe  inftruments.  All  which  muft  the  chemift  know,  in  his  art,  as 
well  as  the  ftatuary. 

mkh  changes  We  add,  in  our  definition,  that  chemiftry  is  an  art  which  changes  bodies: 

Mas.  Whence  it  appears,  that  body  is  the  objedt  of  chemiftry.  Now  we  call  body 
whatever  is  extended.  Solid,  hard,  impenetrable,  moveable,  figurable,  duc¬ 
tile,  C7V.  And  Such  body  chemiftry  regards  as  its  objedf  ;  yet  all  body  has 
not  the  privilege  of  being  this  objedt :  For  bodies  we  obServe  are  either  fen - 
fible  or  infenjible. 

AnH  particular-  The  fenfible  are  Such  as  aftedl  our  SenSes  ;  or  have  Such  a  determinate 

b fenjttic  tnes.  magni tude,  figure,  and  diftance,  with  regard  to  our  organs  of  SenSe,  as  to 
produce  changes  therein,  whofe  effedts  come  under  the  notice  of  the 
mind. 

Infenjible  are  Such  as  do  not  fall  under  our  SenSes ;  that  is,  Such  as  are  ei¬ 
ther  So  Small,  or  So  remote,  that  their  adtion  on  the  organ  works  no  nota¬ 
ble  change.  Thus  the  air,  wherewith  we  are  every  way  Surrounded,  is 
full  of  an  infinite  number  of  heterogeneous  corpufcles,  which  have  indeed  an 
effedt  on  our  bodies  ;  but  ’tis  fuch  an  one  as  our  Senfes  take  no  cognizance  of. 


*  The  lefs  curious  of  our  readers,  may 
not  care  to  enter  fo  far  into  the  metaphyfi- 
cal  origin  of  chemiftry.  But  where  fo  fpa- 
cious  a  fuperftru&ure  is  to  be  raifed,  one 
cannot  well  go  too  deep  for  a  foundation. 
Our  author’s  oeconomy  here  is  admirable  : 
His  definition  is  an  epitome  of  his  whole 
book  ;  or  the  book  a  paraphrafe  on 
the  definition.  He  firft  gives  us  the 
whole  in  miniature  ;  and  then  takes  every 


part,  in  its  order,  and  enlarges  it  to  its  pro¬ 
per  bulk.  When  he  comes  to  body ,  that 
complex  thing,  the  reader  would  imagine 
he  had  loft  the  view  ;  but,  after  dilating, 
and  opening  it  by  degrees,  till  lie  has  dif- 
covered  all  it  contains,  he  returns,  and 
goes  thro’  the  reft.  This  hint,  will  let  the 
reader  into  a  method,  beautiful  beyond  ex- 
prelhon. 


Now, 
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Now,  chemiftry  only  regards  infenfible  bodies  as  its  objects,  fo  far  as 
they  are  capable  oj  being  rendered  fenfible  ;  whence,  in  effedf,  it  confiders  none 
but  fenfible  bodies. 

It  muft  be  added,  that  even  all  fenfible  bodies  are  not  objedfs  of  chemi-  Contained  in 
ftry ;  but  only  thofe  which  are  capable  of  being  contained  in  veffels.  Thus  the  ve^els' 

Moon ,  tho’  a  fenfible  objedl,  is  no  objedtof  chemiftry,  becaufe  not  capable  of 
being  contain’d  in  veffels.  But  there  are  abundance  of  infenfible  bodies 
which  may  be  render’d  fenfible,  and  included  in  veffels,-  as  is  evident  from 
chemical  fpirits  ;  which  often  are  only  an  infenfible  aura  or  exhalation,  that 
would  fly  away  unperceiv’d  ;  but  being  caught  and  colledted  in  alembics 
and  retorts,  come  under  the  notice  of  our  fenfes. 

The  objects  therefore  of  chemiftry  are  of  two  kinds,  •viz,,  any  fenfible  bo¬ 
dy  fit  to  be  included  in  velfels ;  and  any  infenfible  body  capable  of  being 
render'd  fenfible,  and  included  in  the  like  manner. 

Thefe  objedts  chemiftry  confiders  only  fo  far  as  they  difcover  themfelves 
by  their  effedts  Thus,  what  gold  is  in  it  felf,  no  body  knows ;  but  what 
it  does,  we  all  know  and  fo  far  as  it  produces  certain  effedfs,  fo  far  we 
underftand  its  nature,  and  no  further. 

In  treating  of  bodies,  we.  ufually  divide  all  fenfible  nature  into  three  claffes,  Bo  dy  divided 
which  the  chemifts  call  kingdoms ,  viz.  the  foffil,  •vegetable ,  and  animal  kingdom.  0>' 

Thisdivifion,  which  at  fir  ft  fight  appears  grofs  and  inaccurate,  is,  in 
reality,  very  fubtile  and  adequate ;  being  taken  from  the  three  different 
manners  of  growth  which  obtain  among  bodies.  For  all  bodies  either  grow 
adhering  to  the  earth,  in  fuch  manner,  as  that  there  is  no  apparent  diftin- 
dlion  of  parts  containing,  and  contained,  i.  e.  of  veffels,  and  juices  circula¬ 
ting  in  them  ;  which  are  called  foffils :  Or  they  grow  adhering  to  the 
earth,  fo  as  that  there  is  a  real  difference  of  veffels  and  juices  difcernible 
therein  j  which  are  vegetables:  or  laftly,  they  grow  without  adhering  to 
the  earth  at  all ;  and  are  called  animals. 

Each  of  them  we  fhall  confider  in  its  order,  and  firft 
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<  .  \  '  *S  _  1  .  ,  V  "*  '  '  '  £  <  .  i  \ 

0/  F ossi L s,  or  the  FoJJil  Kingdom. 

Tpftis.  T  TfTE  have  already  divided  bodies  into  three  claflfes  ;  to  one  or  other  of 
V  V  which,  all  of  ’em,  the  primary  elements,  fire,  water,  air,  and  earth 
excepted,  may  be  referred. 

We  begin  with  the  moft  fimple,  and  inorganical,  viz,,  fojjils ;  the  general  . 

Defined  notion  whereof  is  comprized  under  the  following  definition  :  AfojJH3  fome- 
times  alfo  called  mineral,  is  a  Jenfible  body  generated  and  growing ,  in  and 
of  the  earthy  whofe  conjiflent  farts  are  fo  fimple  and  homogeneous ,  that  there  is  no 
apparent  diflinclion  of  veffels  and  juices  ;  or  between  the  parts  and  the  whole. 

This  character  holds  of  folTils,  and  ofthem  alone:  Thus  gold,  filver,  and  the 
other  metals,  antimony,  falts,  fulphur, {tones  and  other  minerals,  really  grow 
fixed  to  the  earthy  and  in  fuch  manner,  that  if  they  be  divided  into  the  minuteft 
parts,  they  will  every  where  appear  the  fame  fimilar  folid  matter,  without 
any  Jhew  of  veffels  and  humours.  And  thus,  fhould  it  be  urged  that  fpirit  of  wine 
mult, on  this  footing,  bea  fofTif  becaufe  homogeneous  in  all  its  parts,  and  exhi¬ 
biting  no  diftindtion  of  veffels  .and  juices;  the  anfwer  is  obvious:  fince  fpirit  of 
wine,  as  fuch,  is  not  generated  of  or  under  the  earth  ;  neither  is  it  a  vegetable  ; 
that  denomination  including  the  whole  compages  or  ftruCt  ure,  out  of  which 
the  fpirit  of  wine  is  prepared.  Or,  if  a  fecond  (hould  argue,  that  antimony 
fhould  then  be  no  folfil,  fince  it  contains  a  fort  of  heterogeneous  fulphur: 
’ris  anfwered,  that  as  to  our  fenfes,  ’tis  in  all  refpe&s  a  foffil;  fince  whatever 
portion  you  take  thereof,  ’tis  the  fame  indiftinguifhable  matter,  and  has  all 
•  the  characters  of  antimony. 

Tojfiis  divided.  Now fofftls  are  either  fimple  or  compound  :  Simple  are  fuch  whofe  parts, 

howfoever  divided, are  all  of  the  fame  nature,  i.e.  of  the  fame  gravity, mag¬ 
nitude,  figure,  hardnefs  and  mobility  :  As  quick-filver,  which  tho’  divided 
to  infinity,  is  found  every  where  the  fame  in  all  thefe  refpeCts. 

Compound  are  thofe  which  maybe  divided  into  different,  or  diflimilar parts ; 
or,  whofe  parts  are  unlike  in  magnitude,  figure,  hardnefs  and  mobility : 
As  antimony,whichmaybe  refolved  by  fire,  into  fulphur, and  a  metalline  part. 

Simple  fojjils.  The  Simple  Fossils  are,  i.  metahy  z.  falts ,  3.  floneSy  both  vulgar  and 
precious  ;  and  4.  earths. 

<Con?£oui>d  fijfils.  The  Compound  Fossils  are,  i .  all  fulphursy  2 .  femi-metalsy  or  what  we 
properly  call  minerals,  3.  bodies  combined  out  of  the  preceding  foffils,  ei¬ 
ther  fimple  or  compound. 

Metals  making  the  primary  head  in  fofiils,  we  fhall  treat  of ’em  in  the 
firft  place. 
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Firfi  Clajs  of  Fofiils.. 

Metals. 

Metal  is  a  fimple ,  fojfil  body  that  fufes,  and  becomes  fluid  by  fire,  and  Met*ls 
by  cold  coagulates  and  hardens  into  a  folid  mafs ,  capable  of  diftending  under 
the  hammer. 

We  call  it  fimple ,  fince  it  may  be  faid  of  every  the  minuted:  particle  of  a 
metal,  e.  gr.  a  grain  of  gold,  that  it  is  gold,  or  has  all  the  properties  of  gold. 

Fufible  by  fire,  that  is,  when  expofed  to  a  great  fire,  it  diffolves  into  parts 
which  are  eafily  moveable  among  themfelves,  or  perhaps  are  in  adtual  mo¬ 
tion.  Fixed ,  i.e.  bearing  the  lire  without  flying  off  in  vapour :  tho’  ’tis  only  to 
a  certain  degree  that  metals  are  fixed  ;  for  by  the  large  burning  glades  of 
Meff.  Ffchirnhaufen  and  Villette  all  metals  readily  evaporate. 

Such  is  the  proper  idea  of  a  metal ,  which  is  no  ways  applicable  to  any 
-  other  body  in  nature  :  for  a  diamond,  tho’  a  fimple  body,  is  not  fufible  in 
the  fire,  nor  capable  of  being  ftretched  under  the  hammer.  And  fait,  tho*  dif- 
folvable  by  Are,  is  not  malleable,  but  breaks  under  the  hammer.  It  may  be 
added,  that  there  are  certain  woods  which  yield  in  feme  meafure  to  the 
hammer  ;  but  then  they  fall  to  dull  in  the  fire  :  and  fo  of  the  reft. 

We  find  but  fix  Metals  in  all  nature,  viz.  gold ,  lead,  filver,  copper,  iron ,  Divided. 
and  tin  :  tho’  to  thefe  the  chemifts  ufually  add  a  fevct\t\\,viz,.mercury  or  quick- 
filver ;  but  with  fome  impropriety,  as  it  has  not  all  the  charadfers  of  a  me¬ 
tal ,  nor  fcarce  any  thing  in  common  with  the  other  metals,  except  weight 
and  fimiiarity  of  parts.  Thus  it  is  neither  difloluble  by  fire,  malleable,  nor 
fixed  ;  and  in  effedt,  it  feems  to  conftitute  a  peculiar  fpecies  or  clafs  of  feffils. 

But  the  chemifts, tho’ at  firft  they  feem  to  have  been  overfeen,  yet  have  feme- 
what  to  alledge  in  their  behalf :  for  mercury,  they  hold  the  bafis  .or  next 
matter  of  all  metals;  or,  if  you  had  rather,  metals  themfelves  are  only  mer- 
cury  fixed  :  and  thus  by  only  throwing  in  fulphur,  its  parts  are  bound  toge¬ 
ther,  and  form  a  metal.  Hence,  as  ’tis  only  a  circumftance  that  is  wanting 
to  make  quick-filver  a  metal ;  fo  near  an  affinity  may  well  warrant  the 
calling  it  by  that  Name. 

Thefe  metals,  have  obtain’d  a  kind  of  apotheofis or  tranflation  into  hea-  Cetyls  tranjiap 
venly  bodies,  or  planets  :  thus  gold  is  called /o/  or  the  fun  ;  filver  lima  or  the<y  bodily 
moon.  Sec.  which  proceeded,  no  doubt,  from  fome  fimilitude,  which  the  an¬ 
cients  imagined  between  the  planets  and  the  metals..*  The  planets  we  know 
took  their  names  from  hero’s  and  deities;  and.  the  fame  names  came  in 
time- to  be  given  to  metals. 

*  Thus,  in  the  table  op  emeralds  aferibed  to 
Hermes, ’us  frequently  repeated  that  the  me¬ 
tals  belo  w  are  the  fame  as  thofe  above. 

And  we  read  of  an  antient  Copltic  Infcrip- 

Nor 


tion  near  the  city  Memphis  in  thefe  terms; 
There  is  heaven  above ,  and  heaven  below ;  fiars 
above  and  Jlars  below  :  every  thing  that  is  above 
is  beh  w . 
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Nor  does  the  thing  appear  prepofterous,  if  clofely  attended  to  :  for  that 
vigorous  brightnefs  is  not  lefs  conspicuous  in  gold  than  in  the  fun  :  the  white 
colour  of  fiber  agrees  very  well  with-  that  of  the  moon  :  the  glittering  fierce- 
nefs  of  Mars ,  bears  a  near  refemblance  to  that  of  red-hot  iron  :  the  pale  li¬ 
vid  afpeCt  of  Saturn  is  well  reprefented  by  the  colour  of  lead :  and  the  va¬ 
riety  obferved  in  the  appearances  of  Venus ,  is  imitated  by  the  different  co¬ 
lours  of  coffer ;  and  fo  of  the  reft . 

The  caballifis ,  and  after  them  the  aftronomers,ufe  the  fame  charadlers  to 
denote  the  planets,as  the  chemifts  do  for  the  metals ;  and  hence  the  fcale  of 
the  feven  planets  in  heaven,  and  of  the  metals  on  earth,  is  the  fame. 

The  characters  which  denote  the  metals,  and  fome  other  chymical  fub- 


'f  he  ebaraEten 

they  are  denoted  jeCts,  are  thefe. 

by. 


o  Gold 
<Z  Silver 
2  Copper, 
c?  Iron, 

V  Tin, 
h  Lead, 

5  Quick-filver, 
-f-  Vinegar 
S  Antimony, 


J 


r  Sol, 

Luna. 

Venus. 

Mars. 

>or<\  Jupiter. 

Saturn. 

Mercury. 
Corrofivenefs. 
fThe  king’s  bath. 


Thefe  characters  appear  to  have  been  in  ufe  among  the  moft  ancient  che¬ 
mifts.  They  are  faid  to  be  of  a  thoufand  years  ftanding;  and  to  have  been 
originally  taken  from  the  religion  of  the  Perfians. 

’Tis  certain,  there  have  always  been  two  ways  of  writing :  the  one  by 
letters ,  arbitrarily  pitch’d  on  to  denote  things  ;  as  that  in  ufe  among  us  : 
the  other  by  charaFlers,  or  images  of  the  things  denoted,  called  hieroglyf  hicks : 
fuch  was  that  of  the  ancient  Egyftians  ;  who  to  denote  a  dog,  put  a  dog’s- 
head  ;  for  a  ftout  man,  a  lion  ;  for  a  perfeCt  thing,  a  circle,  & c.  which 
manner  ftill  obtains  among  the  Chinefe ,  and  hence  that  difficulty,  fo  much 
complain’d  of,  in  learning  their  language ;  the  number  of  their  chara¬ 
cters  being  fo  great,  that  even  the  moft  learn’d  among  their  Mandarins 
fcarce  underftand  a  twentieth  part  of  ’em.  The  images  they  ufe  are  fuch 
as  we  fometimes  fee  in  our  porcellane,  or  china-ware,  which  thofe  people 
readily  read. 

Rationale  of  the  This  hieroglyphic  or  caballiftic  manner  of  writing  was  adopted  by  the 
chemifts;  who  denoted  their  metals  by  characters  that  feem  drawn  from 
the  very  depths  of  chemiftry,  and  hold  forth  the  intimate  nature  of  the  me¬ 
tals  themfelves.  Their  firft  character 

©  Gold  is  a  circle,  with  a  point  in  its  centre  :  now  the  circle,  ’tis  noto¬ 
rious,  is  a  fymbol  of  perfection,  and  fimplicity  ;  and  was  always  uf?d  as 
fuch  by  the  ancient  caballifts :  in  reality  there  is  no  figure  more  fimple, 
uniform,  or  perfeCt  than  this  ;  it  comprehends  the  greateft  fpace  under  the 
leaft  fuperficies ;  and  all  the  radii  drawn  from  its  centre  to  its  circumference 
are  equal  ;  properties  which  correfpond  very  aptly  to  the  fun  in  the  hea¬ 
vens,  and  to  gold  on  the  earth.  For 
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For  gold  is  the  moft  fimple  of  all  metals ;  every  particle  thereof  being  of 
the  fame  nature  with  the  whole  :  and  at  the  fame  time  it  is  the  moft  per¬ 
fect:  ;  as.  being  the  heavieft,  and  including  the  greateft  quantity  of  matter 
under  the  leaft  furface.  Its  nature  therefore  is  well  denoted  by  the  figure 
above  defcribed. 

£  Is  the  character  fignifying  fiber  on  earth,  and  the  moon  in  the  hea¬ 
vens.  This  figure  would  be  a  perfect  circle,  if  the  inner  part  were 
properly  applied  to  the  outer  :  thus  of  £ ,  CC,  would  arife  O. 

Now,  the  chemifts  all  agree,  that  filver  is  half-gold;  or,  that  part  of  it  is 
gold ;  only,  that  part  lies  hid.  Accordingly,  its  character  denotes  gold  half 
perfected  ;  for,  fay  they,  if  you  can  but  turn  the  gold-part  that  lies  hid  in 
the  filver,  outwards;  your  filver  will  be  converted  into  gold.  Thus  gold  being 
accounted  the  moft  perfect  of  all  metals,  filver  comes  the  neareft  thereto  ; 
confequently  *tis  a  fort  of  femi-gold.  Monf.  Homberg  fhews,  that  pure  fil¬ 
ver,  perfe&ly  purg’d  of  all  gold,  being  kept  a  long  time  in  the  fire,  al¬ 
ways  gains  a  little  portion  of  gold,  i.  e.  part  of  it  becomes  gold. 

$  Coppery  is  a  circle,  with  a  crofs  underneath  ;  and  denotes  that  the  body 
or  bafis  is  gold,  tho’  join’d  with  fome  corrofive  menftruum. 

For  a  crofs,  -f-  is  the  chara&er  whereby  all  corrofives,  as  fire,  aqua  for - 
Us,  vinegar,  and  other  fharp  diffolvents,  were  denoted  by  the  ancients ; 
thofe  being  things  that  ufe  to  torment,  and  as  it  were  crucify  :  now,  all 
the  adepts  allow  copper  a  noble  metal,  only  debafed  by  a  (harp,  corrofive, 
or  arfenical  poifon  adhering  thereto,  which  is.  capable  of  deftroying  men  ; 
and  which  taken  away,  the  copper  is  left  gold.  Accordingly  copper,  of  all 
metals,  filver  only  excepted,  is  allowed  to  come  neareft  gold. 

cT  Irony  this  character  likewife  denotes  gold  at  the  bottom  ;  only  its  up¬ 
per  part  too  fharp,  volatile,  and  half  corrofive  ;  which  being  taken  away, 
the  iron  would  become  gold. 

Accordingly,  the  chemifts  hold  that  iron  comes  neareft  to  gold  after  cop¬ 
per.  ’Tis  Bafil  Valentine’s  tenet,  that  Mars  and  Venus  together  make  Sol.  The 
fame  author  introduces  iron  by  way  of  profopopoeia,  faying,  if  you  put  off 
my  cloaths,  i.  e.  the  corrofive,  you  will  come  at  my  foul,  i.  e.  the  intrinfic 
nature  of  iron. 

¥  Tin  is  held  to  be  one  half  luna ,  or  filver,  and  the  other  half  corrofive ; 
which  isdenoied  by  the  femi-circle,  and  the  crofs  added  thereto.  £+  In 
effedt,  it  comes  the  neareft  of  all  metals  to  filver,  and  has  moft  of  the  proper¬ 
ties  of  it,  excepting  weight  :  and  they  agree  in  this  particular  circum- 
ftance,  that  they  both  grow  bitter  in  acids  ;  which  no  other  metals  do. 
Mr.  Boyle  is  even  of  opinion,  that  tin  and  filver  are  the  fame  body  ;  only 
that  there  is  a  deal  of  corrofive  fulphur  in  the  former  :  hence  filver  and 
tin  filled  to;  ether,  mix  and  cohere  fo  intimately,  that  there  is  fcarce  any  fe- 
parating  ’em,  even  by  lead. 

h  Lead  appears  to  be  the  chara&er  of  tin  inverted,  with  the  corrofive 
paffing  through  the  middle.  It  is  varicufiy  wrote  ;  has  frequently  a 

double  crofs  £  ,  to  (hew  that  it  corrodes  on  all  fides. 

Accordingly?  all  metals' are  deftroyed  by  lead  ;  gold  and  filver  only  ex¬ 
cepted  :  and  hence  this  character  is  here  uled  to  denote  it  principally  as  a 

I  cor- 


Difiinguifhing 
thara&er  of 
metals, 


Their  weight. 
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corrofive,  tho*  the  middle  part  bears  feme  refemblance  to  luna ,  or  Hirer  ; 
as  there  is  areal  correfpondence  in  colour,  -tafte,  C '7  c.  between  lead  and 
filver. 

%  Quickfilver  evidently  (hews  gold  in  the  middle,  or  body  of  it,  filver 
at  top*  or  in  the  face,  and  a  corrofive  at  bottom  :  accordingly  all  the  adepts 
lay  of  mercury,  that  it  is  gold  at  heart,  whence  its  heavinels  jtnat  its  outude 
is  filver,  whence  its  white  colour  :  but  that  there  is  a  pernicious,  corrosive 
fulphur  adhering  to  it,  denoted  by  the  crofs  ;  that  if  its  brightness,  and  its 
corrofive  could  be  taken  away,  it  would  remain  gold  ;  that  the  quantity 
of  fulphur  is  here  fo  great,  as  to  render  it  wholly  combuftible  by  fire  ,•  that 
the  more  ’tis  burnt,  the  nearer  it  comes  to  gold  \  and  that  were  it  perfectly 
calcined  and  purified,  and  its  colour  changed,  it  would  be  gold. 

The  like  is  alferted  by  M.  Homberg ;  viz.  take  out  the  corrofive 
fulphur  denoted  by +,  and  the  whitenefs  fignified  by  (T,and  mercury, 
will  be  ©  gold.  And  hence  that  maxim  upon  mercury  :  Strip  me  of 
my  clothes,  and  turn  me  infide  out,  and  all  the  fecrets  of  the  world  will 
come  forth. 

$  Antimony ,  is  a  circle,  denoting  the  body  of  gold  ;  to  which  a  crofs  is  ad¬ 
ded,  to  fhew  it  a  corrofive  ;  and  becaufe  the  corrofive  prevails,  the  crofs  is 
placed  at  top.  Accordingly  antimony  is  the  deftrudtion  of  all  metals,  ex¬ 
cept  gold  ;  the  other  five,  with  ftones,  falts,  &c.  being  all  loft  in  the  corro¬ 
five. 

Again,  the  charadler  of  antimony  is  the  fame  with  that  of  tellus,  or  the 
earth  ;  as  being  a  fort  of  chaos  or  univerfal  body  ;  and  accordingly  Bafil 
Valentine  calls  it  omne  in  omnibus. 

We  now  fee  why  the  ancient  chemifts  had  recourfe  to  a  kind  of  images  of 
bodies,  and  directed  their  followers  to  feek  for  all  things,  in  the  grand 
world  ;  as  is  well  fhewn  by  Pantaleon  and  Suchten.  Tne  truth  is,  fome- 
thing  obtains  in  the  planets  and  heavenly  bodies,  very  like  what  we  fee  in 
minerals  ;  fo  that  there  is  a  real  foundation  for  the  allnfion. 

The  common  radical  character  of  metals  is,  that  of  all  known  bodies 
they  are  the  heavieft  :  by  Dr.  Halley's  experiments,  the  weight  of  gold  to  that 
of  glafs  is  determined  to  be  as  7  to  i  ;  and  the  weight  of  tin,  tho*  the  ligh- 
teft  of  all  metals,  to  that  of  gold  as  7  to  19;  which  confiderably  furpaffes  the 
weight  of  all  ftones,  marbles,  gems,  and  other  the  raoft  folid  bodies  j  as 
appears  from  the  tables  of  fpecinc  gravities. 

The  lighted  of  all  metals,  therefore,  is  fix  times  as  heavy  ns  water  ;  and 
there  is  no  body,  betide  a  metal,  whofe  weight  will  hold  that  excefs.  So 
that  to  the  definition  of  a  metal  above  laiddown,  we  might  add  this  circum- 
ftance,  that  it  is  at  leajl  fix  limes  heavier  than  water. 

This  being  laid  down,  it  appears  from  the  ancient  atomical  philofo- 
phy,  fo  nobly  retriev’d  by  Sir  If  Newton %  that  the  matter  of  bodies  is  pro¬ 
portionable  to  their  weight  ;  or  that  the  weight  of  any  body  is  as  its  fub- 
ftar.ee.  Now,  this  holds  peculiarly  of  metals,  which  are  fo  perledtly  diftin- 
guifh’d  from  other  bodies  by  their  weight,  that  no  body  but  a  metal  can  nave 
the  weight  of  a  metal. 
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The  royal  fociety  furnifh  us  with  various  experiments  in  this  kind  : 
the  weight  of  the  feveral  metals  and  other  folids,  they  have  examin’d  hydro- 
ftatically,  by  weighing  ’em  bulk  againft  bulk,  in  air  and  in  water  ;  and  the 
weights  of  the  fluids,  by  weighing  an  equal  portion  of  each.  By  fuch  ex¬ 
periments  they  find,  that  taking  the  fame  weights  of  water  and  gold,  the 
bulk  or  magnitude  of  the  former  is  to  the  latter  as  19636  to  1000:  confe-. 
quently,  that  the  weight  of  gold  is  to  water  nearly  as  19  to  1. 

The  fpecific  weights  of  the  feveral  metals  thus  determined,  ftand  as 
follows. 

Iron - 7852 

Tin - 73  21 

Stone — 2000 
Water  -1000 
Air - i7?T 

But  it  is  to  beobferv’d  that  fuch  weights  cannot  be  afcertain’d  to  geome¬ 
trical  exadfnefs,  unlefs  we  know  the  juft  proportion  of  the  heat  and  expan-  . 
fion  of  the  metals ;  for  the  fame  degree  of  heat  will  rarify  one  metal  conftde- 
rably  more  than  another.  Add,  that  there  will  fome  inaccuracy  arife 
from  the  air ;  its  weight  to  that  of  gold,  is  here  laid  down  as  1  to  19  ;  but 
this  is  only  to  be  underftood  of  pure  fine  air,  fuch  as  that  about  London  or 
Paris  :  groffer  air,  as  that  in  moft  parts  of  Holland,  is  found  to  gold  as 
1 000  to  1.  If  what  Mr.  Boyle,  and  M.  Mariotte  contend  for,  be  true,  viz,. 
that  air  is  capable  of  being  condenfed  ad  infinitum ,  it  may  even  be  made 
heavier  than  gold  ;  as  by  being  comprefs’d  above  19  thoufand  times,  it  muft 
be:  but  this  is  chiefly  conjedfure. 

This  dodrine  of  fpecific  gravity  of  metals  is  of  the  utmoft  ufe  in  the  bufinefs  xwoUigethere- 
of  mines :  for  if  in  digging,  you  meet  a  glebe  or  mineral,  whofe  weight  is  6 «?  ejfiry  in 
times  as  greatas  that  ot  water  ;you  may  fafely  conclude  there  is  metal  there-  dt£&lnZ mW5' 
in.  Again,  if  the  gravity  of  the  body  found  be  to  that  of  water  as  18  to  r,  you 
may  reft  fecure  there  are  at  leaft,  tt  parts  of  gold  in  it :  for  as  there  is  no 
body  heavier  than  gold,  nor  any  body  that  comes  nearer  the  weight  of  gold 
than  pure  quick-filver,  whofe  weight  is  to  that  of  water  as  14000  to  1000,  or 
as  14  to  1  ;  it  follows  of  neceflity,  that  the  body,  whofe  weight  is  as  18 
to  one,  muft  have  -zt  parts  of  gold  in  it.  And  if  the  other  parts  be  not 
quick-  filver,  but  fome  other  body,  the  proportion  of  gold  therein  will  be 
ftill  greater.* 

Gold, 

*  The  origin  and  formation  of  metals  is 5  whence  they  have  fince  been  raifed  by  the 
fomewhat  obfcure  ;  tho’  we  have  two  oria&ion  of  the  central  heat,  up  toward  the 
three  fy  Hems  to  account  for  it:  the  firft  furface,  and  depofited  there  in  all  parts  of 
fuppofes  the  metalline  particles  to  have  the  globe.  Such  is  theopinionlikewile  of  ma- 
fceen  form’d  from  the  beginning,  and  ran-  ny  of5the  modern  naturalifts, asof  Des  Cartes, 
ged  by  the  law  of  gravity,  in  regular  ftra7  Dr.  Woodward,  &c.  The  fecond  fets  afide  this 
ta,  next  the  center  of  the  earth;  frond  pre-cxiftence,  and  fuppofes  metals  to  be 

i  I'i  form’d 


Gold — —  1 963  5 
Quickfilver —  1 40 1 9 

Lead - 1 1345 

Silver-- —  -105  3  5 
Copper——  8843 
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Gold,  then,  being  the  heavieft  and  nobleft  of  all  metals,  we  begin  with 
gold,  and  proceed  to  the  reft  in  the  order,  wherein  their  gravity  pla¬ 
ces  them. 

GOLD. 


./ 


form’d,  or  generated  de  novo,  by  the  occa¬ 
sional  mixture  of  certain  matters,  wherein 
nothing  of  a  metalline  nature  was  before 
contained. 

This  opinion,  which  isthemoft  ancient, 
and  withal  the  mod  common,  is  confirmed 
from  the  inftance  of  artificial  metals.  M. 
Gecffroy ,  from  a  mixture  of  fulphur,  a  vi¬ 
triolic  fait,  and  a  clayey  earth,  brought  an 
iron,  which  he  maintains  to  be  a  new  pro¬ 
duction,  or  a  compofition  of  thofe  princi¬ 
ples.  He  adds,  that  the  afhes  of  all  vege¬ 
tables  afford  iron,  which  it  would  be  hard 
to  fuppofe  lodg’d  in  the  plant  it  felf,  and 
null  rather  be  deem’d  the  effcCt  of  the 
fire  in  calcination.  Again,  clay  does  not 
Ihew  the  leaft  fign  of  any  metal,  work  it 
how  you  will,  without  mixing  ;  but  add 
linfeed  oil  to  it,  and  by  fire  you  will  have 
a  metal,  which  is  no  other  than  real  iron. 
In  effeCt  there  arc  divers  other  matters, 
which  give  no  fufpicions  of  being  metalline, 
andyet  afford  apondcrousfubftance,to  which 
fire  gives  all  the  properties  of  iron  ;  fo  that 
Stis  probable,  metals  are  only  form’d  by  the 
affemblage  orcombination  of  certain  matters 
or  principles  ;  much  as  fulphur  is,  by  the 
admixtureof  an  inflammable  principle, with 
a  vitriolic  fait.  When  thefe  matters,  which 
we  may  fuppofe  continually  circulating 
thro’  the  pores  of  the  earth,  meet  with  an 
earth  which  has  an  affinity  with  ’em ;  they 
flick  therein  ;  and  thus  arife  mines,  me¬ 
talline  veins ,  QPe. 

What  farther  confirms  this,  is, that  if  earths 
or  ftones  of  different  kinds  be  pur  in  a 
mine,  different  metals  will  be  produced 
therein.  Thus  Albertus  Magnus  remarks, 
that  the  fame  ftamen  of  gold  by  adhering 
in  different  glebes  has  degenerated  into 
filver:  and  feveral  other  authors  affirm, that 
by  changing  the  earth  of  a  mine,  the  metal 
becomes  changed. 

M.  Lemery ,  the  younger,  attacks  this 
fyftem  with  great  addrefs  :  the  iron  in  the 
afhes  of  plants,  he  maintains,  really  exift- 
ed  in  the  plants  themfelves  ;  being  rais’d  in 
their  veflels,  along  with  the  juices  of  the 


earth:  and  for  M.  Geoffrey's  artificial  iron, 
he’ avers,  that  its  ingredients  do  all  really 
contain  iron  in  themfelves  ;  and  mentions 
the  operations  whereby  it  may  be  extracted. 

To  this  M'Geoffroy  anfwers,  that  the  quan- 
ty  of  iron  procured  from  each  of  the  ingre¬ 
dients,  feparately,  is  infinitely  lefs,  than 
when  they  are  mixed  ;  fo  that  the  mix¬ 
ture  ftill  produces  metal.  Befidc,  M.  Le¬ 
mery  ufes  oil  in  the  operations  ;  now  oil  is 
not  a  fimplefubftance,  but  is  compos’d  of 
earth,  an  acid, and  a  fulphurous  part,  which 
are  the  very  three  principles  required  to 
the  formation  of  iron  :  fo  that  in  all  proba¬ 
bility,  the  fire,  by  more  clofely  aflembling, 
iand  uniting  thefe  principles,  makes  the  i- 
,  ron  it  was  thought  to  extraff  ;  the  means 
ufed  to  procure  the  fuppofed  iron  from  the 
ingredients  being  prccifely  the  fame  with 
thofe  whereby  iron  is  cempofed.  And  thus 
;  does  the  noble  ftrife  ftand,  as  it  were  in  e- 
quiltbrio ;  to  be  determin’d  as  new  lights, 
and  future  difcoveries.fhall  direCt  the  feale. 

In  the  mean  time  we  may  add,  that  iron 
is  not  only  producible,  by  the  mixture  of 
j  different  fubftances,  wherein  there  was  no 
appearance  of  iron  before  ;  but  even  in 
the  fame,  Ample  fubftance,  by  mere  force 
of  fire:  thus  Mr.  Boyle  relates,  that  he  had 
a  ruddy,  mineral  powder,  which  the  load- 
ftone  had  not  the  leaft  effeCt  upon  ;  but 
which  being  wetted  with  linfeed  oil,  and 
then  kept  glowing  hot  in  a  crucible  for 
two  hours,  turn’d  blackifh,  and  would 
then  adhere  to  the  fame  load-ftone,  almoft 
as  readily  as  if  it  had  been  a  heap  of  iron 
filings.  13ut,  continues  he,  the  operation 
of  the  fire,  perhaps,  contributed  to  the 
change  as  much  as  the  linfeed  oil ;  for  fome 
of  the  fame  red  powder  being  kept  ignited 
in  a  crucible,  without  the  liquor,  after¬ 
wards  appear’d  magnetical.  Mech.  Prod,  of 
Magnet. 

The  third  opinion  is  that  ofM.  Tournefort , 
who  holds  that  metals  have  their  origin 
from  feeds  or  eggs  ;  that  their  production 
and  growth  is  no  more  than  an  opening,  or 
expanfion  of  the  feminal  parts ;  and  in  a 

word, 
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GOLD. 

K 

TH  E  firft  property ,  or  charatleriflic  of  gold,  is,  that  it  is  the  heavieft  GoU 

of  all  bodies  in  nature.  We  have  obferv’d,  that  it  weighs  nineteen  j ts  fpecific  gr*~ 
times  more  than  water,  taking  bulk  for  bulk:  and  this  property  is  in  -  ir¬ 
reparable  from  it;  no  alfured- method  having  ever  yet  been  found  out  to 
render  gold  more  or  lefs  heavy  *.  Add,  that  whereas  all  the  other  pro¬ 
perties  of  gold  may  be  imitated,  its  weight  alone  is  inimitable.  Where-  inimitable. 
ever  therefore  we  find  the  fpecific  gravity  of  gold,  i.  e.  nineteen  times  the 
weight  of  water  ;  there,  beyond  all  contradiction,  is  real  gold :  So,  if  I 
have  a  mafs  of  matter  heavier  than  mercury,  it  is  fure  that  there  is  a  jfhare 
of  gold  in  it ;  there  being,  as  already  obferved,  no  intermediate  body  be¬ 
tween  mercury,  and  gold  ;  e.gr.  no  body,  which  is,  to  gold  as  i<5,  or 
.18,  to  ip. 


word,  that  they  are  organized  bodies,  and 
have  veflels  with  juices  circulating  there¬ 
in. 

ThisTheory, which  is  chiefly  founded  on 
afuppofed  analogy  betweenthefeveral  works 
of  nature  fome  authors  are  fond  of,  we 
lhall  have  occafion  to  fpeak  of  more  fully 
hereafter. 

Metals  are  chiefly  found  in  mountains  ; 
but  whether  it  be  that  they  grow  more 
there  than  in  plains,  or  only  are  eafiev  come 
at,  and  more  commodioufly  dug,  does  not 
appear.  The  figns  by  which  they  difcover 
a  Mine,  are,  the  mineral  tafte  of  the  wa¬ 
ter  ;  the  exhalations  it  emits;  the  diffe¬ 
rence  between  the  face  of  the  foil  there, 
and  in  the  adjacent  parts,  in  frofty  wea¬ 
ther ;  and  laftly,  barenefs  of  grafs,  and  the 
pale  hue  thereof. 

Mines  are  fometimes  open’d  e’er  the  me¬ 
tals  be  quite  form’d;  and  are  fhut  up  again, 
to  give  time  for  their  coming  to  maturity. 
Others,  after  they  have  been  quite  exhau- 
fted,'  and  have  lain  by  for  feveral  years,  are 
found  as  rich  again  as  ever  :  inrtances  of 
th  is  Mr.  Beyle  gives  us  in  tin  mines  ;  Agri- 
cola,Boccacius,  8cc.  in  lead  mines;  Pl/ny,  Stra¬ 
bo ,  and  Cajalpinus  in  iron  mines  :  the  like 
accounts  Mr.  Beyle  mentions  of  filver  mines; 
but  he  could  hear  of  none  of  gold  mines. 
It  is  likewife  found,  that  the  ore  of  lead, 
and  other  metals  being  wrought,  and  laid 


by  in  heaps,  does,  in  tra£t  of  time,  become 
impregnated  anew.  Add,  that  at  the  fa¬ 
mous  gold  mine  at  Cremnitz  in  Hungary,  af¬ 
ter  a  vein  is  almoft  fpent,  they  caft  in  large 
quantities  of  earth;  which  after  fome  years 
affords  gold  as  before  :  and  at  Corhac  in 
Wejlphalia,  they  melt  gold  out  of  their  heaps 
once  in  four  years,  in  which  time  it  is  ge¬ 
nerated  afrefh. 

The  veins  of  metals  always  follow  one 
conftant  direSion  :  if  they  run  fouth wards, 
they  never  decline  either  to  the  caff,  or 
weft  :  and  if  they  happen  tobe  interrupted, 
as  by  rivers,  &c.  they  refume  their  for¬ 
mer  direction  on  the  other  fide.  Indeed 
there  are  fome,  very  rare,  inftances  of  a 
vein’s  taking  a  new  direction  :  but  then  it 
perfifts  inviolably 'therein.  Nouv.  Conn  de 
Chymie. 

*  My  Lord  Bacon ,  indeed  affirms,  that  he 
had  the.fecret  of  making  mercury  pene¬ 
trate  gold,  fo  as  to  increafe  its  weight  ve¬ 
ry  conliderably,  without  any  addition  to 
its  bulk.  Whether  or  no  his  procefs  will 
anfwer,  we  cannot  fay  :  the  experiment  is 
too  coftly  to  make.  But  there  is  nothing 
improbable  in  the  thing.  For  gold,  for  ail 
its  great  weight,  is  known  to  be  very  po¬ 
rous  :  water  may  even  be  forc’d  thro’  its 
interftices,  and  why  not  mercury  ?  Sir  /. 
Newton  computes,  that  gold  has  even  more 
pores  than  folid  parts.  Optic,  p.  242. 
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Whoever,  therefore,  would'  make  goid,  muft  be  able  to  add  to  the 
weight  of  other  metals  ;  fo*  as  to  render  them  equiponderant  with  gold. 
Tojyovciu  '  Hence,  if  any  fraudulent  afciremifl  Ihould  obtrude  a  metal  on  you  for 
gold  ;  take  a  piece  of  pure  gold,  hang  it  by  a  hair  or  bread  10  a  nice  ba¬ 
lance,  and  hang  an  equal  weight  of  the  lufpended  goid  by  another  hair,  to 
the  other  end  of  the  beam  ;  then  immerging  both  pieces  ii|  water,  if  the 
alchemift’s  gold  be  pure,  the  water  will  retain  both  pieces  in  equilibria ,  as 
before ;  other  wife,  the  adulterate  metal  will  rife,  and  the  pure  de- 
fcend. 

its  duFlilhy,  The  fecond  property  of  gold  is,  that  of  all  known  bodies,  it  is  the  moft 
andmaiieabihty.^ u£f[{e>  and  malleable  ;  and,  of  all  bodies,  its  parts  conere  with  the  great- 
eft  obftinacy  *. 

Our  gold-beaters,  and  wire-drawers,  furnifh  us  with  abundant  proofs 
of  this  property  :  they  every  day  reduce  gold  into  leaves  or  lamella  incon¬ 
ceivably  thin  ;  yet  without  the  leaft  aperture,  or  pore  difcoverable  even 
by  the  tnicrofcope  :  a  fingle  grain  of  gold  may  be  ftretched  under  the 
hammer  into  a  leaf  that  will  cover  this  houfe ;  and  yet  the  leaf  remain  fo 
compaft,  as  not  to  tranfmit  the  leaft  ray  of  light;  nor  even  admit  fpirit 
of  wine,  the  fineft  and  lubtileft  fluid  in  nature,  to  tranfude,  or  pafs  thro* 
it. 

Dr.  Halley  took  the  following  method  to  compute  the  duflility  of  gold  : 
He  learnt  from  the  wire-drawers,  that  an  ounce  of  gold  is  fufficientto  gild, 
i  .e.  to  cover,  or  coat,  a  filver  cylinder  of  forty-eight  ounces  weight ;  wnich 
cylinder,  may  be  drawn  out  into  a  wire  fo  very  fine,  that  two  yards 
thereof  ftiall  only  weigh  one  grain ;  and  confequently  ninety-eight  yards 
of  the  fame  wire  only  forty-nine  grains.  So  that  a  fingle  grain  of  gold 
here  gilds  ninety-eight  yards  ;  and  of  courfe  the  ten  thoufandth  part  of  a 
grain  is  here  above  one  third  of  an  inch  long. 

And  fince  the  third  part  of  an  inch  is  yet  capable  of  being  divided  into 
ten  lefler  parts,  vifible  to  the  naked  eye ;  it  is  evident  that  the  hundred 
thoufandth  part  of  a  grain  of  gold  may  be  feen  without  the  alfiftance  of  a 
microfcope. 

Proceeding  in  his  Calculus ,  he  found,  at  length,  that  a  cube  of  gold, 
whole  fide  is  the  hundredth  part  of  an  inch,  contains  2,433,000,000  vi¬ 
fible  parts  :  and  yet,  tho’  the  gold  wherewith  fuch  wire  is  coated,  be 
ftretch’d  to  fuch  a  degree,  fo*  intimately  do  its  parts  cohere,  that  there 
is  not  any  appearance  of  the  colour  of  the  filver  underneath  f. 

This 


*  Sir  I.  Newton,  {hews,  that  the  primi¬ 
tive,  or  component  particles  of  all  bodies, 
are  hard  :  that  they  are  only  laid  togcrher; 
and  that  the  caufe  of  their cohefion  isfome 
attra&ive  force  fuperadded  to’em,  where¬ 
by  they  unite  together  into  larger  particles, 
and  thofe,  at  length,  inro  fenfible  mafles. 
Now,  if  the  compofition  be  fo,  as  that  the 
particles,  under  the  circuro  fiances  of  their 


attra&ive  or  coheflve  force,  are  liable  to 
Aide  eafily  on  one  another,  the  body  be¬ 
comes  duftile,  or  malleable,  or  foft.  Newt. 
Optic u  p.  370. 

f  Mr.  Boyle  examining  fome  leaf-gold, 
found,  that  a  grain  and  a  quarter’s  weight 
took  up  an  area  of  fifty  Iquare  inches : 
fuppofing,  therefore,  the  leaf  divided  by 
parallel  lines  of  an  inch  apart ;  a  grain 

of 
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This  tenacity,  or  force  of  cohefion  in  the  parts  of  gold,  which  appears  J)eien^  °» its 
fcarce  lefs  than  infinite,  depends  altogether  on  its  being  freed  from  ful-ywzjJ J'K  ° 
phur  :  for  mix  but  one  fingle  grain  of  fulphur  with  a  thoufand  grains  of 
gold,  and  the  mafs  ceafes  to  be  malleable,  till  all  the  fulphur  have  been 
evaporated.  And  hence  we  have  a  ftrong  preemption,  that  the  lefs  tena¬ 
cious  metals,  tin,  copper,  and  iron,  contain  a  great  deal  of  fulphur. 

The  immenfe  divisibility  of  gold  is  learnt  from  another  experiment :  for 
example,  take  a  pound  of  filver,  and  fufe  it  with  a  fingle  grain  of  gold  ; 
the  gold  will  diffufe  itfelf  equally  through  every  minute  particle  of  the 
filver  ;  fo  that  taking  a  grain  of  the  mafs,  and  diflolving  it  in  aqua  fortis , 
you  will  find  a  quantity  of  gold  fall  to  the  bottom,  which  has  precifely 
the  fame  ratio  to  the  grain  of  gold,  as  the  gold  in  the  mafs  had  to  the 
whole  mafs. 

The  third  char  after  of  gold  is  to  be  the  moll  fixed  of  all  bodies,  i.  e.  toft*  fixednefs. 
lofe  lead:  in  the  fire. 

Natural  bodies  are  reducible  to  two  claffes,  fixed  and  'volatile  :  the  firft, 
fuch  as  bear  the  utmoft  violence  of  the  fire,  without  evaporating,  or  lofing 
any  thing  of  their  weight :  the  fecond,  fuch  as  fly  away  in  fume.  Now, 
of  all  metals,  gold  and  filver  alone  are  accounted  fixed  ;  but  gold  much 
more  fo  than  filver. 

Gafio  Cla'veus ,  the  Prince  of  JVUrandula ,  and  others,  have  made  experi¬ 
ments  to  this  effed  :  A  quantity  of  very  pure  gold  being  placed  in  the  eye 
of  a  glafs-furnace,  wherein  was  a  very  great  flame,  and  of  confequence  a 


of  gold  will  be  divided  into  five  hundred 
thoufand  minute  fquares,  all  difcernable 
by  a  good  eye.  For  gold-wire,  the  fame 
author  fhews,  that  an  ounce  of  gold 
drawn  out  therein,  would  reach  155  miles 
and  an  half.  Nat.  of  Efftw. 

But  M.  Reaumur  has  carried  the  duflility 
of  gold  to  a  ftill  greater  length  :  A  gold- 
wire,  every  body  knows,  is  only  a  (liver 
one  gilt.  This  cylinder  of  filver,  cover’d 
with  leaf-gold,  they  draw  thro’  the  hole 
of  an  iron  ;  and  the  gilding  ftill  keeps 
pace  with  the  wire,  ftretch  it  to  what 
length  they  can.  Now,  M.  Reaumur  (hews, 
that  in  the  common  way  of  drawing  gold- 
wire,  a  cylinder  of  filver  22  inches  long, 
and  r  5  lines  in  diameter,  is  ftretch’d  to 
1163520  feet ;  oris  634692  times  longer 
than  before;  which  amounts  to  about  97 
leagues.  To  wind  this  thread  on  filk, 
for  ufe,  they  firft  flatten  it  ;  in  doing 
which,  it  ftretches  at  leaft  ±  further  ;  fo 
that  the  22  inches  are  now  111  leagues: 
but  in  rhe  flattening  inftead  of  they 
could  ftretch  it  |  ;  which  would  bring  it 
to  1 20  leagues.  This- appears  aprodigious 
extenfion ;  and  yet  it  is  nothing. 


The  cylinder  of  filver  might  only  have 
been  cover’d  with  one  ounce  of  gold,  inftead 
of  fix  which  we  have  hitherto  fuppofed  : 
the  gilding,  indeed,  in  this  latter  cafe, 
will  be  but  thin  ;  but  ftill  ’twill  be  gild¬ 
ing,  and  no  point  but  will  have  its  cover 
of  gold.  On  this  footing,  M.  Reaumur 
computes,  that  the  thicknefs  of  the  gold- 
leaf  on  the  wire,  is  of  a  line.  He 

adds,  that  as  the  gold-leaf  is  not  every 
where  of  the  fame  thicknefs,  bur  at  leaft 
twice  as  thick  in  fome  parts  as  others  ;  in 
the  thinneft  parts  it  will  not  be  above  a 
525000th  part  of  a  line,  or  the  6300000th 
part  of  an  inch. 

Yet  is  not  this  the  furtheft  we  can  go  : 
In  flatting  the  wire  gently  between  two 
wheels,  it  may  be  extended  to  double  the 
breadth  hitherto  fuppofed  ;  in  which  cafe 
the  thicknefs  of  the  leaf  will  be  reduced 
to  lefs  than  a  millionth  part  of  a  line,  or 
a  twelve  millionth  of  an  inch. 

Yet,  after  all,  putting  a  piece  of  this 
gilt  wire  in  aqua  fortisy  the  filver  will  be 
diflolved,  and  the  gold  left  a  perfeft,  con¬ 
tinuous  tube.  Mem .  de  I'Acad.  An.  1713* 

very 
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Cauje  hereof. 
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very  intenfe  heat ;  it  was  found  at  the  end  of  two  months  not  to  have  loft 
any  fenlible  part  of  its  weight ;  tho*  it  had  been  all  along  kept  in  a  con¬ 
tinual  fluor,  infomuch  that  all  other  bodies  would  have  been  entirely  difli- 
pated  therein  in  a  much  lefs  time  *. 

Whence  this  property  Ihould  arife,  is  not  eafy  to  fay ;  unlefs  it  be 
hence,  that  the  particles  of  gold  being  all  homogeneous,  and  equal,  do 
equally  fuftain  each  other,  and  leave  equal  pores  between  them,  through 
which,  when  fufed,  the  fire  finds  an  eafy  paflage.  The  fame  property  is 
oblervable,  tho’  not  in  the  fame  degree,  in  lilver :  the  other  metals  are 
much  lefs  fixed,  as  containing  too  much  fulphur,  which  volatilizes,  and 
carries  them  off  in  fume. 

From  this  circumftance  of  fixity,  fome  have  argued,  that  gold  alone 
has  its  juft  proportion  of  fire ;  and  is  itfelf  no  other  than  fire  perfectly 
concentrated  f. 

But  M.  Xfchirnhaufen ,  and  others,  have  made  large  double  burning- 
glaffes,  in  whofe  Foci  even  gold  itfelf  readily  volatilizes,  and  evaporates  (I : 
particularly,  in  the  year  1709,  a  quantity  of  gold  was  thereby  converted 
into  glafs  **  ;  being  firft  fufed  into  a  fort  of  calx,  which  emitted  fumes, 
and  loft  of  its  weight  :  tho*  the  fame  calx,  fufed  again  with  a  portion  of 
fat,  was  reftored  to  gold.  And  the  like  experiments  have  been  made  at 
London  with  M.  Villette  s  burning  concave. 

Hence 


fire.  See  the  no tep.  16 .  Asalfo  the  chap¬ 
ter,  Of  Fire, 


*  It  may  be  obferved,  however,  that 
gold,  mix’d  with  other  volatile  bodies, 
does  evaporate ;  but  this  is  the  effeft  of 
the  great  volatility  of  thofe  bodies,  which 
can  carry  off  the  gold  along  with  them. 
“  If  we  confider,”  fays  Mr.  Boyle,  “  howi 
41  very  minute  the  parts  are  whereof  gold  j 
“  confifts,  and  into  which  it  is  divifible,  it; 
“  will  not  feem  impoflible,  that  if  we 
“  could  light  of  volatile  falts  of  figures 
“  fit  to  (lick  faft  to  the  corpufcles  of  gold, 
“  they  would  carry  them  up  along  with 
“  them.  Accordingly,  we  have  made 

**  more  than  one  menftruum,  with  which 
“  fome  particles  of  gold  may  be  carried 
“  up  :  but  upon  applying  the  meuftnwm 
“  per/zrutum.,  which  confifts  of  fpirit  of 
“  nitre  drawn  from  butter  of  antimony,  I 
“  was  able,  without  a  very  violent  fire, 
u  and  in  the  fpace  of  a  few  hours,  to 
“  raife  fo  much  crude  gold  as  afforded  a 
“  confiderabie  quantity  of  fublimate.” 
Mech,  Orig.  of  Volalil.  Qpc. 

f  M.  Hombergy  and  others,  we  have  al¬ 
ready  obferved,  make  gold  confift  of  mer¬ 
cury,  and  lulphur;  and  the  fulphur,  to 
be  nothing  but  the  matter  of  light,  or 


II  Gold  expofed,  in  a  cuppel,  to  a  large 
burning  glafs,  crackles,  emits  fumes,  gra¬ 
dually  diminilhes,  and  leaves  a  ruddy  aye 
around  the  veflel  :  ’tis,  probably,  no  other 
than  the  earth  of  the  metal  that  gives  that 
rednefs  ;  for  there  is  no  recovering  of  any 
thing  like  gold  from  it :  fo  that  one  would 
imagine  it  fomething  accruing  from  a  fort 
of  anaiyfis  of  the  gold. 

**  Some  philofophers,  however,  conteft 
the  reality  of  this  vitrification :  ’tis  cer¬ 
tain,  that  if  gold  be  expofed  to  the  focus  of 
a  burnmg-glafs  on  a  piece  of  charcoal,  as 
is  ufually  done,  it  fenfibly  diminilhes; 
and  in  proportion  to  the  diminurion,  there 
arifean  infinite  number  of  little  glaffy  drops 
of  a  greenifh  colour,  which  fwell,  and  en¬ 
large,  in  proportion  as  the  gold  difappears. 
“  But  this,”  fay  fome,  “  is  no  demonftra- 
“  tion  that  the  gold  is  vitrified  :  ’tis  ra- 
“  ther  the  allies  of  the  coal,  wnich,  amal- 
“  gamating  with  the  gold,  afterwards  vitri- 
“  fies  :  for  let  gold  evaporate  on  a  body 
“  which  yields  no  allies,  and  you  have 
u  no  glafs.  Add,  that  if  this  glafs  be  fufed 

“  over 
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Hence,  we  conclude,  that  there  is  no  body  abfolutely  fix1 'd,  in  all  na¬ 
ture  ;  fince  gold,  which  has  the  faireft  pretenlions,  is  not  fo. 

The  fourth  character  of  gold,  is  that  it  requires  a  vehement  fire,  to  fufe  fihility . 
it ;  greater,  confiderably,  than  either  lead,  or  tin  tho’  a  much  lefs  than 
iron,  or  copper  ff. 

Add,  that  whereas  fome  metals,  as  tin  for  example,  diffolve  e’er  they 
ignite  ;  gold  ignites,  or  grows  red-hot,  e’er  it  diffolves :  which  difference 
arifes  hence,  that  the  one  fuftains  a  greater  degree  of  heat,  e’er  it  fufes, 
than  the  other. 

Its  fifth  charaSler  lSj  not  to  be  diffolvable  by  any  menftruum  in  nature,  r»  what  men 
except  Aqua  regia,  and  mercury.  uu™  ^ 

Aqua  regia  takes  its  denomination  from  this  property  of  diffolving.  gold,  R«gia, 
which  among  the  chemifts  is  called  Rex,  the  king ;  its  bafts,  or  eflential 
ingredient,  is  common,  or  fea-falt,  which  anfwers  the  purpofe  in  what¬ 
ever  form  applied  ,*  whether  as  a  fluid,  or  a  folid  j  a  liquor,  or  a'  fpirit. 

Sal-gem,  and  fal-armoniac,  do  either  of  them  occafionally  anfwer  the 
fame  end,  as  fea-falt ;  but  ’tis  only  fo  far  as  they  are  of  the  fame  nature 
and  kind  with  fea-falt ;  as  will  be  (hewn  in  the  chapter,  Of  Salts. 

Aqua  regia,  then,  is  a  fort  of  Aqua  fortis ,  or  acid  fpirit,  wherein  there 
is  a  fmall  proportion  of  fea-falt :  ’tis  prepared  four  feveral  ways : 

i°.  By  mixing  common  fait,  fal-gem,  or  fal-armoniac,  whether  native  reparation  0f 
or  fa&itious,  with  Aqua  fortis ,  or  fpirit  of  nitre.  Aiua  Resia* 

2°,  Of  butter  of  antimony,  with  which  Mr.  Boyle  made  a  menftruum 
that  diffolved  gold  with  furprizing  readinefs  ;  but  this  does  not  infer,  that 
gold  may  be  diffolved  without  fea-falt  ;  for  butter  of  antimony  is  made 
partly  of  mercury  fublimate,  wherein  fea-falt  is  one  ingredient  *. 

3°,  Aqua  regia  may  be  made  of  fea-falt  reduced  into  a  fpirit ,  by  diftil- 
lation  ;  for  fuch  fpirit  of  fait  is  known  to  difl’olve  gold. 

•  4°,  Of  human  urine  j  for  this  being  diftill’d  by  a  vehement  fire  to  make 
phofphorus,  there  remains  at  the  bottom  of  the  veflel  a  fort  of  a  fait  per¬ 
fectly  like  fea-falt  ;  which,  mixed  with  fpirit  of  nitre,  makes  a  menftruum 
that  diffolves  gold. 

To  conclude,  no  fpirit,  or  fait,  whether  acid,  or  alcalious,  afteCts  gold,  # 
unlefs  it  have  a  mixture  of  common,  or  fea-falt :  thus,  if  you  take  a  dram 
of  gold,  put  it  into  a  clean  glafs-veflel,  and  pour  upon*it  fpirit  of  fulphur 
per  campanam,  oil  of  vitriol,  or  fpirit  of  nitre,  either  hot  or  cold  ;  it  will 


“  over  again,  and  a  fatty  matter  added 
“  thereto,  it  does  not  return  to  its  for- 
“  mer  ftate  of  gold,  as  all  ocher  metals  are 
“  found  to  do.  Nouv.  Cours  de  Chymie,  p.  27  a. 

It  M.  Flacourt,  indeed,  in  his  hiftory  of 
the  lfland  of  Madagafcar ,  mentions  a  kind 
of  gold  found  there,  called  by  the  natives, 
Malacafean  gold';  which  melts  almoft  as 
eafily  as  lead :  while  the  fine  gold  we 


deal  with,  requires  vehement  fires,  with 
borax  to  facilitate  its  fufion.  Boyle  Ufsful. 
of  Exper.  Philof. 

*  Jo.  Agricola  tells  us,  what  feems  very 
ftrange,  that  the  fpirit  of  Terra  Silefiaca 
diffolves  gold,  as  well  as  Aqua  Regia,  tho* 
more  {lowly,  into  a  ved  folution,  which 
in  a  few  days  precipitates  the  gold  in  fine 
powder.  Boyle  Ufeful  of  Exper.  Philof. 
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have  no  effett  on  the  gold  ;  or  if  Aqua  fortis  be  diftil’d  from  nitre  and  vi- 
•  triol,  the  gold  will  remain  as  untouch’d  as  if  it  were  a  diamond  :  but  if 
into  fo  many  vials,  each  containing  one  of  thefe  faline  liquors,  with  a 
quantity  of  gold,  you  pour  a  little  lea-falc,  or  fal*gem,  either  in  form  of 
-  a  fpirit,or  of  a  lixivium  ;  the  gold  will  be  inftantly  difl'olved  ;  and  foonqft  in 
the  vial  that  contains  fpirit  of  nitre.  ’Twas  a  notable  faying,  therefore, 
of  the  antient  chemifts,  that  the  fun  and  fait  contain  all  things.  The  truth 
is,  fea-falt  is  a  thing  of  fo  very  beneficial  a  nature,  that  we  had  better 
be  without  gold,  than  this  fait. 

The  fixth  charaSler  of  gold  is,  that  it  readily,  and  fpontaneoufiy,  as  if 
by  fome  magnetic  power,  attra&s,  and  abforbs  mercury. 

Tho’,  what  my  Lord  Bacon  writes,  viz,,  that  gold  imbibing  mercury,  in- 
creafes  in  weight,  we  doubt  is  not  well  warranted.  See  his  Nat.  Hi  ft.  pag. 
124.  Edit,  Francofurt.  In  eftedf,  we  have  made  the  experiment  with  con¬ 
trary  fuccefs ;  having  always  found  the  gold  dilated,  or  increafed  by  the 
mercury  in  bulk  more  than  weight  ;  and  confequently  its  fpecific  gravity 
diminilhed.  Thus,  if  a  grain  of  mercury  be  mixed  with  two  grains  of 
gold  of  20  carats  fine,  and  the  mafs  be  weigh’d  hydroftatica'ly  againft  two 
*- grains  of  the  fame  gold,  void  of  mercury ;  it  will  be  found  Fpecifically 
^lighter:  Add,  that  as  foon  as  the  mercury  enters  the  gold,  it  is  render’d 
Toft,  and  like  a  pafte  ;  and  of  confequence  is  thinn’d  or  diluted.  Upon  the 
whole  ’tis  probable,  that  the  noble  Bacon  had  not  himfelf  made  the  experi¬ 
ment,  but  took  the  relation  from  others. 

The  /event h  character  of  gold  is,  that  it  refills  the  force  both  of  lead,  and 
? antimony  :  by  reftfting,  we  mean,  that  when  melted  with  them  in  the  cu¬ 
pel,  it  does  not  dilfipate.,  and  fly  oft'  with  them  in  fume  ;  but  remains 
.fixed. 

The  chemifts  have  two  kinds  of  lead,  or  Saturn  :  viz.,  the  Saturn  of 
Diana,  or  common  lead ;  and  that  of  Sol ,  called  alfo  the  Saturn  of  the  phi- 
lofophers ,  which  is  antimony.  None  but  gold  and  filver  refift  the  firft  ;  and 
none  but  gold  alone  the  fecond ;  each  they  term  Lavacrum  Leproforum ,  or  . 
the  Lepers  Bath  ;  from  which  they  arife  the  cleaner  :  intimating  hereby, 
•that  all  other  metals  by  them  deem’d  leprous,  ®  and  <£  excepted,  fufed  in 
the  fame  cupel  with  lead,  or  antimony,  fly  oft*  in  fume. 

iLead,  particularly,  they  call  Balneum  Solis  &  Luna ,  “The  Sun  and  Moons 
Bath ;  or,  Balneum  Regis  &  Regina  ;  as  filver  and  gold  thence  come  out 
the  purer,  and  all  other  metals  perilh  therein. 

Thus,  if  a  mafs,  confifting  of  gold,  filver,  copper,  and  other  metals, 
together  with  ftones,  and  other  bodies,  be  fufed  with  ten  times  the  quan¬ 
tity  of  lead ;  the  ftones,  and  all  the  other  bodies  befide  metals,  will  fwim 
on  the  furface,  and  be  eafily  blown  off  by  the  bellows.  In  the  mean  time, 
the  lead  drawing  all  the  metals,  except  the  gold  and  filver,  to  itfelf,  rifes 
along  with  them  into  a  fort  of  froth ;  and  is  likewife  blown  off  by  the  bel¬ 
lows,  or  goes  away  in  fume,  ox  vitrifies  with  the  cupel. 


As 
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As  to  antimony,  a  quantity  thereof  being  put  in  a  cupel;  along  with  dui.of  *nti» 
pure  gold,  and  the  whole  fufed,  and  kept  in  a  ftrong  fire  ;  the  antimony m09y' 
all  evaporates,  and  leaves  the  gold  alone :  which  does  not  hold  of  any 
other  metal,  not  even  filver  itfelf.  Whence  antimony  is  particularly  called 
Balneum  Solis ,  the  fun's  bath  ;  and  Lavamen  folius  Regis  ;  Decorator  >  and 
Lupus  Met  all  or  um,  &  c. 

Centivoglio  introduces  antimony,  faying,  by  way  of  profopopoeia,  <c  I  have 
ct  a  bath  wherein  every  thing  that  enters  is  loll,  except  the  king,  who 
“  walhes  therein  with  fecurity,  and  comes  out  the  fairer,  only  he  lofes  his 
“  cloak  where,  by  cloak,  is  meant  the  pellicle  ufually  found  on  the  furface 
of  the  gold;  or  elfe  the  heterogeneous  matters  mix'd  with  it.  For  a  mafs  ' 
of  metals,  ftones,  and  earth,  being  fufed  with  antimony,  all  but  the  me¬ 
tallic  part  will  be  thrown  oft-  together  with  the  impurities  of  the 
metal. 

Hence,  antimony  is  ufed  as  the  laft  tell  of  gold ;  to  try  the  purity 
whereof,  one  or  two  grains  is  melted  in  a  cupel  with  twenty-times  the  - 
quantity  of  regains  of  antimony,  till  fuch  time  as  the  antimony  is  either  •, 
evaporated,  or  turn’d  to  a  fcoria,  to  be  blown  away  by  the  bellows,  and 
the  gold  have  fulminated ,  as  the  refiners  aftedf  to  call  it ;  that  is,  till  its  . 
furface  appear  every  where  fimilar,  and  equable.  This  done,  if  the  gold 
have  loft  nothing  of  its  weight,  it  is  allowed  perfectly  pure,  and  ealled^  i 
gold  of  twenty -four  carats  •  or  if  it  be  found  tt  lighter,  it  is  faid  to  be.  - 
twenty-three  carats  fine. 

The  eighth  charatter  is,  that  its  found,  when  pure,  is  not  very  clear, Its  feu»fo 
er  tinkling,  but  rather  obtufe,  and  refembling  that  of  lead. 

For  gold  being  foft  and  flexible,  has  but  little  elafticity,  and  confe- 
quently  is  not  much  difpofed  to  the  trembling  or  vibratory  motion  necef* 
fary  to  produce  found.  Add  filver  or  copper  to  it,  and  it  becomes  fonorous 
enough  :  but  without  any  admixture,  the  chemifts  even  hold,  . that  it  yields 
no  found  at  all. 

Hence,  the  chemifts  hold,  that  whoever  Would  convert  another  metal 
into  gold,  muft  firft  take  away  its  found* 

The  ninth  charafler  is,  that,  of  all  known  bodies,  it  is  the  fimplefl: y The  Simplicity. 
primary  elements  being  here  out  of  the  queftion. 

By  a  Jtmple  body,  we  mean  that  whofe  minuteft  part  has  all  the  phy- 
fical  properties  of  the  whole  mafs.  Thus,  if  a  grain  of  gold  be  diflblved 
in  Aqua  regia ,  and  a  Angle  drop  of  the  folution  be  taken  ;  a  quantity  of 
gold  may  be  feparated  therefrom,  which  fliall  only  be  the  millionth  part  of 
the  grain,  and  yet  have  all  the  chara&ers  of  gold.  Or,  if  you  fufe  a 
Angle  grain  of  gold  with  a  mafs  of  filver,  and  mix  the  whole  together,  fb 
that  the  gold  is  equally  diftributed  thro’  the  whole  mafs ;  you  will  have  in  «> 
every  particle  of  the  lump  a  particle  of  perfedf  gold,  in  all  refpedts  like 
the  whole  grain.  Accordingly,  diffolve  any  .part  of  the  mixture  in  Aqua  < 
fortiSy  and  a  quantity  of  gold  will  precipitate  to  the  bottom;  bearing  the  ■ 
fame  proportion  to  the  grain,  that  the  part  dilfolved  did  to  the  whole  mafs. 

K.  a.  And 
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Art  of  effuying.  And  oil  this  principle  chiefly  depends  the  art  of  eflaying  :  for  if  you 
carry  a  mafs  of  gilt  filver  to  an  artift,  he  takes  a  fingle  grain  thereof,  melts 
it  at  the  fire,  to  fee  whether  the  gold  and  filver  are  well  mix’d ;  then  calls 
it  into  Aqua  fortis  to  have  the  filver  dilfolved,  and  the  gold  left  alone. 
And  from  the  proportion  of  the  gold  to  the  whole  grain,  he  computes  how 
much  gold  is  in  the  whole  mafs. 

This  exceeding  fimplicity  of  gold  induced  the  antient  chemifts  to  be¬ 
lieve,  that  it  was  more  difficult  to  deftroy,  than  to  make  gold :  for,  by 
deftroying,  they  meant  the  changing  it  into  fome  other  fubftance  *. 

The  alchemifts,  however,  hold  their  Aurum  Philofophorum  to  be  ftill  more 
fimple  than  our  gold  ;  as  confifting  of  mercury  perfectly  cleared  from  all 
fulphur  ;  but  whether  there  be  any  fuch  thing  in  nature,  will  admit  of  a 
queftion  :  mercury,  abfolutely  pure,  and  free  of  fulphur,  being  what  we 
muft  acknowledge  ourfelves  never  to  have  feen. 

Thefe  are  all  the  fenfible  criterions  of  gold  ;  fo  that  it  is  next  to 
impoflible  to  be  deceived  therein  :  for  wherever  thefe  nine  properties 
concur,  there  is  certainly  gold  ;  and  where  they  are  all  wanting,  there 
is  none.  1  ■ 

Take,  for  inftance,  a  fingle  grain  of  metal  pretended  to  be  gold,  and 
which  has  many  appearances  of  it;  put  it  along  with  three  grains  of  anti¬ 
mony,  in  a  cupel,  and  fufe  it  for  the  fpace  of  an  hour :  if  the  gold  be 
pure,  the  whole  grain  will  be  found  at  the  bottom  ;  otherwife,  the  fo¬ 
reign,  or  adulterate  part,  will  be  all  gone  off,  with  the  antimony  ;  which 
is  a  proof  there  is  no  poflibility  of  eluding,  nor  any  danger  of  being 
deceiv’d  by.  Such  charadleriftics  of  metals,  and  chiefly  gold,  are  of  fre¬ 
quent  ufe  in  life  ;  and  efpecially  to  perfons  who  have  to  do  with  that  fub- 
tile  tribe,  the  alchemifts. 

*  Mr.  Boyle ,  indeed,  gives  us  an  experi¬ 
ment,  wherein  a  quantity  of  pure  gold 
was  fo  changed,  and  dcbafed  by  the  ad¬ 
mixture  of  an  exceeding  little  quantity  of 
a  certain  powder  caft  into  it,  in  funon ; 
that,  befide  detaching  a  large  metalline 
recrement,  not  unlike  bell-metal,  the 
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gold  ltfelf  was  left  of  a  dirty  colour,  and 
withal  had  loft  of  its  fpecinc  gravity  ;  fo 
that,  inftead  of  19  times  the  weight  of 
water  which  it  had  at  firft,  it  was  now 
only  1 5f.  This  operation  appears  to  Mr. 
Boyle  almoft  as  ftrange  as  projeftion.  Boyle 
Ufeful.  of  ExPer.  ThiloC. 
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1 Theory  of  Chemistri. 

The  Form  wherein  Gold  is  found . 

GO  L  D  is  found  in  three  different  manners,  or  forms.  Gold  fan*  pure. 

iQ,  In  pure  glebes ,  or  clods,  confifting  of  gold  alone;  in  which 
form  it  is  faid  to  be  fometimes  met  withal  in  Hungary :  accordingly,  in  the 
emperor  s  collection  are  preferved  feveral  plates  of  pure  gold,  fo  found  in 
the  mines  * 

20,  It  is  found  in  form  of  a  pure  dull,  call’d  gold-duft,  or  Goid-duji. 

fand-gold,  in  the  fands  and  mud  of  fome  rivers,  brocks,  O' c.  particularly 
in  Guinea  y  being  wafli’d  down  from  the  mountains,  or  torn  from  hidden 
veins  by  the  violence  of  waters,  and  gather’d  up  by  the  miferable  natives  f. 

30,  It  is  alfo  found,  and  that  moft  ufually,  in  whitilh  clods,  dug  out intermixed  with 
of  mines  ||  150,  or  160  fathoms  deep,  intermixed  with  other  foflils,  as  an^other.mwera,i' 
timony,  vitriol,  fulphur,  earths,  ftones,  and  other  metals  ;  particularly 
fiver,  which  is  fcarce  ever  found  without  a  fhare  of  gold 

In  effeft,  ’tis  very  rare  that  gold  is  found  pure,  or  otherwife  than  un¬ 
der  this  laft  form  :  we  have  fpecimens  in  our  keeping  from  moft  parts  of 
the  habitable  globe  ;  but  none  of  them  pure,  except  thofe  from  the  coafts 
of  Guinea  :  tho’  the  greateft  part  brought  from  thence  contains  fome  im¬ 
pure  heterogeneous  parts  ;  the  Negroes  being  apt  clandeftinely  to  mix  filings 
of  br&fs  or  copper  therewith. 

*  The  mountains  of  Chily ,  alfo,  afford 
gold  in  this  form  :  in  the  clefts,  or  drains, 
between  the  ridges,  is  found  a  fine,  rud- 
.  dy  earth,  beneath  which  is  a  lay  of  blue 
ftony  matter,  ftreak’d  here  and  therewith 
yellow  ;  and  under  this  are  grains  of  pure 
gold,  frequently  of  confiderable  fize. 

To  procure  the  gold,  they  direct  the  cur¬ 
rent  of  fome  rivulet  hither,  to  help  carry 
off  the  incumbent  earth,  and  lay  the  bed 
of  gold  bare.  This  done,  they  dig  up  the 
precious  earth,  and  carry  it  to  the  Lava - 
deros ;  where,  by  repeated  lotion,  the  earthy 
lighter  part  is  Separated,  and  the  gold  left 
alone.  Lift,  de  Com. 

t  44  There  is  alfo  a  place  in  Scotland , 

44  where,  over  a  lead  mine,  near  the  fur- 
44  face  of  the  ground,  they  often  find  large 
44  grains  of  native  gold,  free  from  any 
44  fpar. — I  have  (fill  a  piece  of  native  me- 
44  tal  by  me,  which  came  from  the  fame 
44  place,  iin  weight  above  forty  grains, 

“  wherein  gold  is  the  predominant  metal.” 

Boyle  Hydrojl.  Bal. 

II  “  They  have  work’d  in  the  gold-mine 
"  at  CremnitZy"  fays  Dr.  BroviVy  “  now  up- 

Laz,' 


**  wards  of  900  years.  The  mine  is  feveral 
“  Englijb  miles  in  length,  and  about  160 

44  fathoms  deep. . Of  the  ore,  fome  is 

44  white,  fome  black,  red,  and  yellow. — 
44  It  is  not  rich  enough  to  admit  any  proof 
44  in  a  fmajl  parcel,  to  find  the  proportion 
“  of  metal  it  contains ;  but  they  pound  a 
44  very  large  quantity  of  it,  and  wa(h  it 
44  in  a  little  river  running  nigh  the  place. 
“  The  whole  river  being  divided  into  fe- 
44  veral  cuts,  runs  over  the  ore  continu- 
44  ally,  and  fo  wafhes  away  the  earthy 
44  parrs  from  the  metalline. — The  common 
44  yellow  earth  of  the  country  all  about, 
44  tho’  not  efteemed ore,  affords  fome  goidi 
44  And  in  one  place,  I  faw  the  fide  of  a 
44  hill  dug  away,  which  hfdbeen  caff  into 
44  the  works,  waffl’d,  and  wrought  in  the 
44  fame  manner  as  pounded  ore,  with  con- 
“  fiderable  profit.”  Phil.  Tranfaft.  N°  58. 

**  It  may  be  added,  that  gold  is  fome¬ 
times,  alfo,  obtain’d  from  copper-ore  ; 
from  tin -ore,  from  common  marcaflitc, 
from  a  red  earth,  from  fand,  from  German 
talc,  &C.  See  Boyle  TJ/eful.  of  Ex  per.  Philcf. 
and  Hydropat.  Bal . 


yo  Tkay-'  of  C  n  e  m  t  s  x  r  n  ? 

Ercker ,  arch-miner,  and  elfay-mafter  to  three  emperors  of  Germany, 
under  whofe  direction  were  all  the  mines  of  Germany ,  Hungary ,  Tranfyl- 
vania ,  Bohemia ,  allures  us,  “  That  ’tis  rare  any  earth  produces  pure  gold  ; 
but  one  metal  or  other  (till  grows  with  it  :  and  even  where  it  appears 
pureft  of  all,  it  has  its  (hare  of  filver.”  He  adds,  as  an  univerfal 
rule,  that  where  gold  appears  the  pureft,  there  is  filver  mix’d  along  with, 
it ;  and  where  it  is  the  hardeft,  there  is  both  brafs  and  filver. 

Method  of  feparating  Gold . 

G«u  bow  fro-  \J\T  E  have  obferved,  that  the  gold  dug  out  of  mines  has  always  fome 
cured  from  the  \  \  foreign  matter  adhering  to  it ;  particularly  fulphur,  earths,  and 
fiZOFamfig.  other  metals :  whence  arife  feveral  procefies  or  operations,  for  the  fepa- 
ting,  or  clearing  it  of  the  fame. 

By  torrifaMon  The  firft  is,  to  reverberate  the  mafs  in  the  fire ;  that  is,  to  lay  it  on  a 
and  calcinate  grate,  or  grid-iron,  and  there  torrify  or  roaft  it,  ftirring,  and  turning  it 
continually,  till  all  the  fulphur  be  evaporated,  and  gone  off  in  fmoke. 
This  is  perform’d  in  the  mines,  by  the  workmen  themfelves  ;  and  is  call’d 
tonifying,  fuming ,  and  feparating  gold  from  the  fulphur. 

Coftioo.  2°,  After  torrifying,  and  gently  bruifing  the  mafs,  they  boil  it  in  wa¬ 

ter,  till  it  has  loft  both  its  tafte,  and  fmell  ;  pouring  on,  from  time  to 
time,  frefh  water,  and  throwing  away  the  old.  At  length,  after  a'fuffi- 
cient  ccCtion,  the  water  is  pour’d  out,  and  the  gold  refts  at  bottom.  The 
mafs  at  the  bottom  of  the  veffel  being  well  dried,  they  try  in  the  cupel 
whether  it  be  gold  or  not. 

Amalgamation.  3  °,  If  it  be  not,  they  grind  the  mafs  into  powder,  and  boil  it  up  with 
mercury  and  fait,  for  five  or  fix  days  ;  and  after  ’tis  ground,  boil’d,  and 
elixated,  what  remains,  is  well  dried,  and  ftoutly  pounded  with  mercury 
in  a  large  mortar.  ,  Upon  this,  the  mercury,  by  its  attraction  and  agree¬ 
ment  with  gold,  draws  to  itfelf  all  the  gold,  and  even  the  reft  of  the  me¬ 
tallic  part ;  it  having  a  peculiar  property  of  uniting  to  itfelf,  immediately, 
either  gold,  filver,  copper,  or  lead  ;  tin  more  (lowly  ;  iron  or  ftone  never. 
It  alfo  joins  itfelf  to  oil  and  fulphur  :  but  in  this  cafe,  the  fulphur  is  fup- 
pofed  all  taken  away  by  the  firft  proeefs ;  and  all  the  fait  and  oil  elixated 
by  the  fecond.  If  thefe  were  remaining,  the  whole  would  make  a  fort  of 
cinnabar;  but  as  they  are  away,  the  only  impurities  remaining,  befide 
filver,  copper,  and  lead,  are  iron,  and  ftones. 
lotion.  4q,  Things  brought  to  this  pafs,  the  whole  mafs,  mercury  and  all,  is 

put  in  a  large  urn,  or  trough,  and  water  pour’d  upon  it ;  and  the  whole 
ftirr’d  briskly  about :  out  of  this  veffel  the  water  is  poured  into  another, 
where  it  is  ftirr’d  as  before  ;  and  out  of  that  poured  into  a  third  :  by 
which  means,  the  earthy  part  is  kept  fufpended  in  the  water,  and  the 
heavy  metallic  part  fubfides.  This  operation  they  continue  fo  long,  and 
repeat  fo  often,  till  the  water  is  found  perfectly  clear.  ' 
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5°,  What  remains  at  the  bottom,  they  put  in  a  crucible,  or  ironyeflel, 
fet  it  on  the  naked  fire  ,•  and,  after  an  intenfe  heat,  find  all  the  metallic 
matter  at  the  bottom,  and  the  fcoria  at  the  top. 

.  <5°,  The  mafs  of  meta>at  the  bottom,  they  feparate  from  the  mercury,  DtfiiUtin. 

by  adding  lead  thereto,  and  diftilling  the  whole  in  a  cupel  ;  upon  which, 
the  mercury,  &c.  flies  off,  leaving  only  the  gold  and  filver  at  the  bottom  : 
then  they  pour  thereon  either  Aqua  Regia ,  or  Aqua  fonts;  the  firft  diflolving 
the  gold,  and  leaving  the  filver  entire  ;  and  the  latter  diflolving  the  filver,  Dilution, 
and  leaving  the  gold  entire.  And  by  fuch  means  they  are  feparated  from 
each  other  *. 

This  is  much  the  fineft,  and  moft  artful  way  of  getting  gold  out  of  the 
ore  ;  tho’  tis  but  of  modern  invention  :  had  the  Spaniards  been  acquainted  '  .  . 

with  it,  from  their  firft  lettlement  in  America ,  they  had  faved  immenfely 
thereby. 

Gold,  ’tis  commonly  fuppofed,  does  not  contract  ruft  ;  but  miftakenly  :Goid  liable  t* 
for  being  placed  in  the  fumes  of  fea-falt,  its  furface  is  grated,  and  dif-r"^’ 

*  folved  thereby,  and  becomes  nifty  ;  the  ruft  of  a  metal  being  nothing  elfe 
but  the  exterior  part  thereof  converted,  by  fome  corrofive  fait,  into  a 
fort  of  calx,  adhering  to  the  body,  in  form  of  metalline  flowers  f. 


*  The  method  here  deferibed,  is  that 
pra&ifed  by  the  Spaniards,  in  Peru  ;  but, 
as  the  quality  of  the  ore  is  various,  in  va¬ 
rious  places,  different  proceffes  are  to  be 
had  recourfe  to.  That  ufed  at  Schemnitz , 
&>c.  in  Hungary ,  is  given  us  by  Dr.  Brown , 
as  follows  : 

“  They  have  divers  ways  of  taking  the 
u  gold  out  of  its  ore  ;  by  burning  the 
4‘  ore,  by  melting  it,  by  adding  filver-ore, 
“  and  other  minerals,  fand,  and  lead,  as 
“  they  find  the  ore  fluid,  or  fix’d.  With- 
“  out  lead,  the  procefs  is  thus  : 

“  They  break,  and  pound  the  ore  very 
“  fine,  in  water;  and  then  wafh  it  often, 
“  and  lay  it  in  powder  upon  cloths,  and 
**  by  the  gentle,  oblique  defeent  of  the 
“  water  over  it,  and  their  continual  ftir- 
"  ring  it,  the  earthy,  clayey,  and  lighter 
M  parts  are  wafti’d  away,  the  heavier  and- 
u  metalline  remaining  in  the  cloths. 
“  Thefe  cloths  they  afterwards  wafh 
u  clean  in  feveral  tubs ;  and,  after  fome 
4*  fettling,  pour  off  the  water  from  the 
44  fedinaent,  wafhing  the  fediment  over 
44  again,  and  ftirring  it  up,  in  feveral  vef- 
44  fels.  At  length,  they  fprinkle  quick- 
44  filver  on  ir,  and  knead  it  well  together 
44  for  an  hour ;  then  walhing  ir  again  in  a 
44  wooden  veflfel,  after  feparating  fo  much 
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“  of  it  as  the  quick-filver  does  not  touch, 
“  by  ftriking  the  veflel  againft  their  leg, 
“  they  bring  the  gold  and  quick-filver  to- 
“  gether,  in  an  amalgama,  to  a  corner. 
“  From  this  amalgama  they  ftrain  as  much 
“  of  the  quick-filver  as  they  can  ;  firft, 
“  thro  coarfe  cloths,  and  then  thro  finer : 
“  then  put  the  remaining  mafs  on  a  per- 
“  forated  plate,  which  they  fet  over  a 
44  deep  pan  placed  in  the  earth  ;  in  the 
“  bottom  whereof,  they  alfo  put  qnick- 
u  filver.  This  pan  they  cover,  and  lute 
“  the  cover  well  ;  then  make  a  charcoal 
“  firg  on  it,  and  drive  the  quick-filver  yet 
“  remaining  in  the  gold  to  the  reft  in  the 
“  bottom  of  the  pan.  Laftly,  taking  out 
“  the  gold,  they  caft  ir  into  the  fire,  to 
u  render  it  purer.”  Philof.  Tranfatt.  N°  58. 

f  The  antient  phyficians  fay  nothing  of 
any  medicinal  virtue  in  gold :  The  firft 
who  mention  it  are  the  Arabs  ;  Avicenna 
gives  it  mighty  eloges ;  but  it  appears,  he 
fpeaks  rather  from  conje&ure  than  expe¬ 
rience.  The  alchemifts,  however,  have 
carried  the  thought  much  further  :  they 
will  Have  this  metal  contain  I  know  not 
what  radical  balm  of  life  capable  of  refto- 
ring  health,  and  continuing  it  to  the  long- 
eft  period.  Gold,  fay  they,  has’  in  it  a 
fulphur  perfc&ly  friendly  to  nature,  like 
.  that 
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Mercury. 
Its  weight* 


"Fluidity. 
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THe  firfl  char  after  or  property  of  mercury,  is,  that  it  is  the  heavieft  of  all 
bodies  except  gold.  From  the  table  it  appears,  that  there  is  no  body 
of  intermediate  weight  between  the  two  ;  fothat  every  body  which  weighs 
more  in  fpecie  than  mercury  is  gold.  And  ffcill  the  purer  mercury  is,  the 
heavier  it  is  found  ;  infomuch,  that  fome  philofophers  hold,  that  mercury 
perfectly  defecate,  and  purg’d  of  all  its  fulphur,  would  exceed  even  the 
weight  of  gold  itfelf.  The  ordinary  proportion  we  have  obferv’d,  is  that  of 
14  to  ip  :  if  any  mercury  be  found  to  weigh  more  than  according  to  this 
rate,  it  may  be  fafely  concluded  to  have  gold  in  it. 

The  fecond  char  after  of  mercury  is  to  be  the  moft  fluid  of  all  bodies,  i.  e. 
its  parts  feparate,  and  recede  from  each  other  by  the  fmalleft  force ; 
confequently,  of  all  bodies,  it  is  that  whofe  parts  cohere  the  leaft,  or  are 
the  leaft  tenacious ;  and  therefore,  of  all  others  the  leaft  du&ile,  and  mal¬ 
leable. 


that  of  the  fun,  which  animates  the  uni- 
verfe  :  and  on  fuch  notions  have  they 
form'd  a  thoufand  chimerical  proje&s, 
which  experiment  has  always  falfify’d. 

What  led  the  Arabs ,  and  alchemifts  to 
imagine  fuch  wonderful  virtue  in  gold, 
was,  that  they  perceiv’d  certain  qualities 
therein,  which  they  fancied  muft  be  con¬ 
vey’d  thereby  into  the  body  :  gold,  for  in- 
ftance,  is  not  capable  of  being  deftroy’d  ; 
hence  they  concluded  it  muft  be  very  pro¬ 
per  to  preferve  animal  fubftances,  and 
lave  them  from  putrefa&ion  :  which  is  a 
method  of  reafoning  much  like  that  of 
fome  fanciful  phyficians,  who  fought  for 
an  afluaging  remedy  in  the  blood  of  an 
afs’s  ear.  bv  reafon  the  afs  is  a  very  calm 
beaft. 

Yet,  no  doubt  but  gold  may  have  its 
efteft.  'Tis  known,  that  being  diflolved 
in  Aqua  regia,  and  precipitated  by  oil  of 
tartar,  it  is  a  gentle  purgative  :  and  the 
like  has  even  been  obfervcd  of  gold  fwal- 
low’d  in  fubftance.  But  there  is  nothing 
in  thefe  cafes  but  what  may  arife  from  its 
mere  gravity.  The  inteftinal  glands  being 
briskly  ftruck  by  the  metallic  parts,  will 
be  put  into  more  frequent  contraflions  ; 
and  by  thefe  reiterated  vibrations,  the  hu¬ 
mour  fecrcted  in  them  will  be  more  plenti¬ 
fully  exp'refs’d.  Further,  Mr  .Boyle  obferves, 
that  the  fame  .folution  of  gold  being  cal¬ 


cined  with  flowers  of  fulphur,  becomes 
diaphoretic  :  which  fuggefts  how  much  of 
the  virtue  of  gold  may  depend  on  the  mat¬ 
ters  it  is  prepared  withal. 

Add,  that  the  alchemifts  place  all  their 
hopes  in  the  fulphur  of  gold  ;  whereas,  we 
have  a  ftrongprcfumption,  that  there  is  no 
Angular  virtue  in  the  fulphur  of  any  metal 
whatever ;  fince,  when  that  is  evaporated, 
any  fatty  matter,  whether  of  an  animal, 
or  vegetable,  will  fupply  its  place  ;  and 
being  added  to  the  calx  of  the  metal,  will 
revivify,  and  give  it  its  priftine  form. 

Yet  does  gold  ftill  retain  fome  ufe  in 
medicine.  The  Aurum  Potabile,  in  parti¬ 
cular,  is  prais’d  ;  tho’  the  attempts  to 
make  it,  fo  feldom  fucceed  aright,  that 
many  have  pronounced  the  preparation 
impracticable.  Mr.  Boyle ,  however,  allures 
us,  he  had  a  menfiruum  which  with  a  gen¬ 
tle  heat  would  foon  bring  gold  enough 
over  upon  a  fir  ft  or  fecond  diftillatioa  to 
afford  a  high,  yellow,  volatile  tinflure  : 
But,  as  he  could  cafily  recover  a  malleable 
gold  therefrom,  he  durft  not  pretend  to  do 
any  wonders  with  the  tin&ure.  The 
fame  author  obferves,  that  the  folution  of 
gold  applied  externally,  may  have  very 
confiderablfc  effects  ;  and  thole  of  a  diffe¬ 
rent  kind  from  what  it  has  internally  : 
of  which  he  gives  inftances  in  the  piles, 
and  venereal  diforders. 

The 
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The  parts  of  water  do  not  divide  fo  readily  as  thofe  of  quick-fiver ; 
and  the  parts  of  oil  much  lefs  :  there  is  a  certain  tenacity  even  in  the  parts 
of  fpirit  of  wine,  which  refills  a  reparation  ;  but  there  is  fcarce  any  cohe- 
flon  at  all,  in  the  parts  of  mercury. 

If  you  take,  for  inftance,  a  fingle  grain  thereof,  lay  it  on  a  looking-  separability. 
glafs  in  dry  weather,  and  in  a  place  not  dufty,  and  apply  a  lens  thereto 
which  only  touches  it  in  one  point ;  the  grain  of  mercury  will  fly  into  100.0 
globules  ;  each  of  which,  upon  the  leaft  touch  of  the  lens,  will  again  fly  into 
ioooleffer  globules,  andfo  on,  paft  comprehenfion.  And  yet  allthefe  glo¬ 
bules,  tho’  infinitely  reduced,  remain  unchanged  as  to  weight,  opacity,  and 
feparability. 

To  be  eafily  feparable,  therefore,  we  lay  down  as  one  of  the  charadfe- 
rifticks  of  mercury. 

Centivoglio ,  an  eminent  alchemift,  introduces  Mercury  addrefling  a  philo- 
fopher,  thus  :  “  Good  alchemift,  ’tis  a  faculty  given  me  by  nature  to  de-  • 

<£  ceive  and  amufe  all  the  world  :  for  do  but  view  my  body  ;  divide  it  into 
<c  a  thoufand  parts  ;  turn  it  again,  and  again  *  and  you  will  find  that  fuch 
tc  as  my  outfide  appears,  fuch  my  infide  is  :  do  what  you  lift  with  me,  you’ll 
<c  get  nothing  out  of  me,  for  I  am  immutable'’. 

The  particles  of  mercury,  view’d  with  a  microfcope,  appear  perfectly  p0 utMe. 
fmootlj  and  polite  ;  and  reflect  obj^dfs :  fo  that  looking  in  ’em,  you  fee  all 
the  circumjacent  bodies,  as  in  a  mirror*. 

The  third  property  of  mercury,  which  indeed  depends  on  the  fecond,  is,  Divisibility. 
that  of  all  bodies  it  is  divifible  into  the  minuteft  parts. 

Thus,  being  expofed  to  the  fire,  it  refolves  into  a  fume  fcarce  perceiva¬ 
ble  to  the  eye  j  butin  whatever  manner  it  be  divided,  it  ftill  retains  its  na¬ 
ture,  and  is  the  fame  fpecific  fluid’:  for  the  vapours  of  diftilled,  or  volatili- 
‘  zed  mercury  receiv’d  in  water,  moift  leather,  or  the  like,  become  pure 
mercury.  And  if  mercury  be  mix’d  with  other  bodies.jn  order  to  fix  it,  (for 
it  is  fcarce  fixable  of  it  lel£ )  it  is  eafily  feparable  from  ’em  again,  by  fire  ; 
and  reducible  into  as  pure  mercury,  as  before.  .  .  . 

The  fourth  character  is,  to  be  extremely  volatile ;  being  convertible  into  Volatility* 
fumes,  even  by  a  fand-heat. 

In  effedf,  it  does  not  fuftain  the  fire  long  enough  either  to  boil,  or  ignite : 
tho*  it  muft  be  added,  that  if  the  fire  be  at  firft  very  gentle,  and  increas’d 
by  eafy  degrees,  it  may  be  retained  therein  a  pretty  long  time  ,-and  be  fix’d, 
fo  as  at  length  to  ignite  in  the  crucible  :  As  we  learn  from  fome  very 
tedious  experiments- made  at  Paris. 

The  gilders  are  but  too  well  acquainted  withthefe  fumes  of  mercury, Effect  f  its 
which  frequently  render  ’em  epileptick,  and  paralytick,  and  fometimes  Ia-fMW,w- 


*  Mr.  Boyle  propofes  the  applying  a  mi¬ 
crofcope  to  the  minute  particles  of  mercu¬ 
ry  ;  by  means  whereof,  a  globule,  invifi- 


ble  to  the  be'ft  eye,  will  afford  a  pleafant  . 
and  diftinct  profpett  of  all  the  neighbour¬ 
ing  objefts.  On  forms  and  qualities. 
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livatc  'em ;  being  of  fo  penetrating  a  nature,  as  to  take  away  fcirrhous  tu¬ 
mours  ;  tho'  very  apt  to  reach  and  deftroy  the  nobler  parts. 

The  fifth  property  is,  that  it  eafily  enters,  and  intimately  adheres  to  gold ; 
lefs  eafily  to  any  of  the  other  metals  ;  with  difficulty  to  copper,  and  not  at 
all  to  iron. 

Indeed;  we  have  heard  much  talk  among  the  adepts  of  making  an  amal- 
gama,  with  mercury  and  iron  ;  but  the  experiment  would  never  fucceed 
with  ns.  ’Tis  poffible  there  may  be  fome  way  of  binding  thofe  two  bodies 
together  ;  and,  no  doubt  an  amalgama  might  be  made,  by  adding  a  large 
quantity  of  gold  to  the  iron:  but  then,  if  the  compound  were  beaten  to  a 
duft,  the  iron  would  wa(h  away  in  water,  and  the  gold  remain. 

On  this  account  it  is,  that  fuch  as  have  cccafion  to  handle  quickfilver, 
always  make  choice  of  iron  inftruments  for  that  purpofe. 

Mercury,  in  adhering  to. gold,  we  obferve,  renders  it  humid  :  thus  we 
have  known  women  in  a  falivation  have  their  ear-rings  grow  white,  and 
loft,  with  the  effluvia  of  the  mercury.  And  hence  the  gilders,  to  lay 
gold  on  any  other  body,  difiblve  it  in  hot  mercury;  which  done,they  apply  the 
iolution  on  the  body  to  be  gilt,  fuppofe  filver  :  then  fetting  it  over  the 
coals,  the  mercury  flies  away,  and  leaves  the  gold  adhering  like  a  cruft, 
to  the  filver:  laftly,  rubbing  the  cruft  with  lapis  hematites,  the  filver  is 

§ilc*  ... 

It  may  be  added,  that  mercury  is  a  fluid  which  adheres  to  no  bqidy  but 

metalline  ones  ;  unlefs  driven  thereto  by  force  of  attrition,  as  in  aethiops 

thing bnt  metals. mineral,  where  by  a  long,  inceflant  rubbing,  mercury  and  fulphur  are 

made  to  mix;  and  ftick  together..  And  hence  mercury  is  called  the  “  wa- 

“  ter  that  wets  not  the  hands”. 

Snfceptibie  of  the  Its  fixth  charaBeY  is,  that  of  all  fluids  it  is  the  coldeft,  and  the  hotteft  ; 

%hefatdgcoidSu PPofing  the  circumftances  alike.  _  ,  .  .  • 

•f*u  fluids.  .We  lhall  fhew,  in  its  place,  that  fire  is  equably  diffus  d  thro  all  bodies  ; 

and  that  there  is  in  reality  the  fame  degree  thereof  in  mercury,  as  in.  fpirit 
of  wine  :  and  yet  if  you  try  with  your  finger,  mercury,  in  the  cold,  will 
appear  much  colder,  and  over  the  fame  fire,  confiderably  hotter,  than  the 
fpirit.  • 

This  property  depends  on  the  great  weight  of  mercury  :  for  the  heat 
whence  this  a-  and  cold  of  all  bodies,  is,  cateris  paribus ,  as  their  weights  :  now.,  mercury 
being  14  times  heavier  than  water,  if  both  of ’em  be  expofed  in  a  winter’s 
night  to  the  fame  cold  ;  the  mercury  muft  be  fo  much  colder  than  water,  as 
it  is  heavier.  *  So,  alfo,  ‘if  they  be  both  applied  to  the  .fame  degree  of  heat ;  . 
while  the  water  is  barely  warm,  the  mercury  will  be  hot  enough  to  burn 
the  hands. 

*  Notwithftanding  mercury  receives!  by  making  an  extream  cold,  and  expofing 
fuch  a  degree  of  cold,  its  great  feparability,  Jan  exceedingly  thin  skin  of  mercury  there- 
and  fluidity  prevents  its  congealing.  Mr.  [to;  but  without  eifeft.  '  Hifi,  of  Cold, 

Boyle  tried  various  ways  to  bring  it  to  freeze, ! 

.  '  Thus, 
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Thus,  in  fpirit  of  wine,  we  perceive  a  flight  degree  of  cold  ;  more  in 
water  ;  and  moft  in  mercury. 

The  feventh  property  is,  that  it  diftoives  in  almoft  all  acids,  and  unites  Drives  in  ail 
it  felf  with  ’em  :  at  leaft  with  all  mineral  acids. .  .  *6i  liquon.- 

Thus  we  find  it  diftolve  in  oil  of  vitriol,  fpirit  of  fulphur  per  camp anamy  ■ 
fpirit  of  nitre,  and  arjua  regia. 

It  is  united  with  oil  of  vitriol  into  turhith  mineral \  with  fpirit  of  fulphur 
into  cinnabar ;  with  aqua  regia ,  or  fpirit  of  fea-falt,  or  fal-gemma,  into 
ccrrolive  fublimate.  Yet  vinegar  does  not  diftolve  it  ;  and  hence  we  are  . 
furnifhed  with  a  method  of  detecting  the  frauds  of  druggifts,  &c.  who  make  *ce  ^ 
a  practice  of  fophifticating  quick-lilver  with  lead.  For,  take  and  pound  to  detest  tbefo- 
the  mercury  in  a  mortar,  with  vinegar  therein;  and  if  the  vinegar  grow  fitfhc*cio»s  of 
fweetifh*  ’ns  a  proof  the  mercury  is  mix’d  with  lead  :  ifit.have  been  adul-”^  ^* 
terated  with  copper,  the  mercury  will  turn  greenilh,  or  blueifh  ;  but  if  un¬ 
adulterate,  the  mercury  and  vinegar  will  both  remain  without  alte¬ 
ration.  • 

Tiie  eighth  property  is,  that  it  is  the  moft  fimple  of  all  bodies,  after  its  Simplicity. 
gold. 

Accordingly  we  find  it  the  fame  in  all  its  parts,  fo  far  as  our  cbferya- 
tion  goes  :  if  a  fingle  grain  thereof  be  diftolved  in  fpirit  of  nitre,  a  propor¬ 
tionable  part  of  the  grain  will  be  diftributed  into  every  minute  particle  of  the 
fpirit  :  and  by  diluting  the  whole  with  an  ounce  of  Aqua  flygia ,  the  whole 
grain  of  mercury  will  be  recover’d  *. 

Had  we  the  mercury  of  the  philofophersj  fo  much  talk’d  of ;  called  alfo 
vital  mercury ,  mercury  of  metals ,  &c-  ’tis  after  ted  we  would  find  it  ftill  vaftly 
fimpler  even  than  gold  :  for,  from  gold,  we  can  fometimes  feparate  mer¬ 
cury,  and  fometimes  fulphur ;  but  from  pure  mercury,  nothing  befide  it 
felf  can  be  feparated.  Hence  Helmont  holds,  that  all  things  in  nature  de- 

*  This  great  fimplicity  of  mercury,  has \  particles  or  globules  pierc’d  on  all  fidcs, 
made  it  pafs  among  chemifts  for  one  of  the  and  filled  with  the  matter  of  fire,  or  light, 
fimple,  primary  elements  of  bodies  ;  and  e-  See  the  Corollaries  concerning  the  nature  of  tve- 
ven  M.  Homberg}  who  confiders  an  element  tals. 


or  principle  in  a  drifter  fenfe  than  many 
of  the  reft,  viz-  as  a  body  which  cannot  by 


Mercury,  therefore,  may  be  confider’d 
in  three  different  dates :  the  firft  in  its  form 


any  analyfisbe  reduced  into  fimpler  parts,  of  a  running  mercury  ;  the  fecond  when 
treats  mercury  as  an  element  :  not  but  that i  render’d  into  a  metal  ;  the  third  after  the 
he  thinks  it  a  compound  ;  but  becaufe  the'  deftruftion  of  the  metal.  In  the  firft  ftate 
method  of  decompounding  it  has  not  bcenj  it  confiftsof  little  folid,  finooth  globules: 
yet  difeovered.  What  puts  its  compofitiom  in  the  lecond  of  thofe  fame  globules  perfo- 


almoft  paft  queftion,  is,  that  it  may  be  dc- 
ftroyed,  viz.  by  converting  it  into  a  per¬ 
fect  metal,  and  then  expofing  it  in  a  large 
burning  glafs  :  whereas  an  element,  or  per 


rated  on  all  Tides  with  fine  f'  ramina.bythe 
rays  of  light,  which  are  lodg’d  therein.  In 
the  third  of  the  fame  globules  perforated 
on  all  fidcs,  but  the  perforations  left  va- 


feftly  fimple  body,  ’tis  univerfally  allow’d,1  cant,  and  by  the  palling  of  fo  much  light 
muft  beabfolutely  incorruptible,  unchangc-  thro’  ’em,  during  thcdeftruftion,  fo  enlarged 
able,  &c.  See  the  article  cf  Operations.  as  to  run  into  another,  and  thereby  leave 
The  fame  author  thews  that  the  perfeft  the  mercury  little  elfe  but  mere  earth, 
metals  are  only  this  mercury,  having  its 

La.'  •  pend 
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pend  thereon ;  and  hence  it  is  called  Aqua  immortalis ,  Aqua  adeptorum ,  Aqua 
philofophorum ,  &c. 

The  ninth  property  of  mercury,  is  to  be  free  of  any  fharpnefs,  or  acri¬ 
mony. 

ft  {hews  no  acrimony  to  the  tafte ;  nor  does  it  corrode  any  body  :  and  if 
a  carcafs  were  to  be  buried  in  quick-filver,  it  might  there  remain  for  ages 
without  being  any  way  hurt. 

The  extraordinary  effedts,  however,  it  produces  in  the  body,  have  given 
people  a  notion  of  its  being  acid  :  but  the  cafe  is  otherwife  :  when  received 
into  the  blood,  it  only  a6ts  by  its  weight,  and  velocity  ;  by  the  momentum 
whereof  it  tears  and  deftroys  the  vefl'els,  and  thus  occafions  thofe  great 
alterations,  which  lead  the  cbemifts  into  their  miftake.  In  eftedt,  all  its 
medicinal  operations  are  to  be  accounted  for  from  the  properties* **  already 
enumerated. 


The  form  whereinMcrcu.ry  is  found. 


'THe  greateft  part  of  our  quickfilver  is  brought  from  Friuli ,  a  province 
A  of  Italy ,  where  there  are  abundance  of  mines,  belonging  to  the  empe¬ 
ror  * ;  it  is  here  found  under  three  feveral  forms. 

Fi'rft ,  In  ruddy  glebes,  or  mineral  clods,  call’d  cinnabar. 

Secondly ,  In  hard,  ftony  glebes,  or  fubftances,  of  a  faffron,  and  fometimes 
a  blackilh  colour. 

Thirdly ,  It  is  alfo  found  pure.:  for,  upon  opening  holes  in  the  beds  of 
fiones,  & c.  there  fometimes  gufhes  forjh  a  vein,  or  ftream  of  pure  mer¬ 
cury,  call’d  'virgin  mercuvy  m. 

This  laft  fort  is  the  moft  valued.  Paracelfus  and  Bafil  Valentine’prelev  it 
to  any  other  fort  for  chemical  operations  :  it  is  fuppoled  to  have  fome  acid 
adhering  externally  to  it,  and  that  if  this  could  be  fepai'hted,  it  would  be- 


*  Mercury -is  either  found  in  its  own 
proper  mines,  or  in  thofe  of  other  metals, 
wherewith  it  is  intermix’d:  befide  the  mines 
of  Friuli, there  are  confiderableones  in  Hun¬ 
gary,  and  Spain.  The  earth,  or  matter  it 
is  found  in,  is  different  in  the  different  pla¬ 
ces  :  In  the  Spanifi  mines,  ’tis  ruddy, 
ftreak’d  with  black,  and  fo  hard,  that  there 
is  no  digging  it  without  gun- powder  :  that 
of  the  Hungarian  mines,  is  fometimes,  a 
pretty  hard  (lone,  but  more  ufually  a  dark- 
colour’d  earth,  inclining  to  red  :  in  the 
mines  of  Friuli  there  is  a  fofcifh  earth, 
'  Wherein  virgin  mercury  is  found,  in  little 
*  drops  ;  and  a  hard  ftone  that  yields  the 
common  mercury. 

**  Mineralifts  ufually  diftinguifh  ano¬ 


ther  fort  of  virgin  mercury  ;  for  the  deno¬ 
mination,  it  is  to  be  obferv’d,  is  common  to 
all  mercury  procured  without  fire.  This 
latter  is  what  is  feparated  from  the  earth 
by  wafhing  with  water,  and  paffing  thro” 
feveral  fieves. 

Mercury  is  alfo  procured  from  certain 
vegetables :  5.  M.  Septali  gives  us  an  ac¬ 
count  of  a  plant  like  the  doronicum,  and 
call’d  by  that  name,  growing  in  the  valley 
between  the  mountains  of  Turiny  near 
whofe  roots  pure  mercury  is  always  found, 
running  in  lmall  grains.  He  adds,  that  if 
the  juice  of  the  plant  be  exprefs’d,  and  ex¬ 
pos’d  to  the  air  in  a  clear  night,  there  will 
be  found  as  much  mercury,  as  there  is  lofs 
of  juice.  Philo]'.  Tran/ait,  N9.  27. 
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come  tranfparent,  and  prove  the  mercury  of  the  philofophers.  Dr.  Wal. 

affures  us  in  his  travels,  that  enquiring  of  one  of  the  directors  of  the 
quick-filver  mines,  wherein  the  difference  between  this,  and  common  mer¬ 
cury  confided,  he  was  anfwer’d,  that  virgin  mercury,  mix’d  and  amalga¬ 
mated  with  gold,  render’d  the  gold  volatile  ;  and  carry ’d  it  all  away  with 
it  in  fume  :  but  this  we  have  feveral  times  tried  without  fuccefs. 

Manner  of  feparating  Mercury. 

Tjlrfli  They  grind  the  mineral  glebe  into  powder :  which  done,  they  pour  Mmmytncw 
*  a  great  quantity  of  water  upon  it,ftirringand  working  the  whole  briskly  red  from  themaf 
about,  till  the  water  become  exceeding  thick,  and  turbid  :  this  water  ha-^u  ts  mxed 
ving  ftood  to  fettle,  they  pour  it  off,  and  fupply  its  place  with  frefhj 
which  they  ftir  and  work  as  before.^  This  they  repeat,  and  continue  to  doB?  &*»»• 
till  the  water,  at  length,'  comes  away  perfectly  clear..  Then,  all  remaining 
at  the  bottom  of  the  velfiel  is  mercury,  and  other  metalline  matter. 

To  this  mafs,  they  add  the  fcoria  of  iron  j  then,  putting  the  whole  in 
large  iron  retorts,  diftilit;  by  which  means,  all  the  heterogeneous  metal- 
tick  and  ftony  part  is  feparated  therefrom,  and  the  mercury  brought  over 
pure. 

The  virgin  mercury  ordinarily  needs  nothing  to  purify  it,  but  a  lotion  in  W* 
common  water  :  tho’,  fometimes,  it  is  fo  full  of  an  arfenical  matter,’  that :ovJ 'c',, 
they  are  oblig’d  to  ftrain  it  thro’  a  skin  ;  and  fometimes  there  is  an  earth 
united  with  it  fo  ftrongly,  that  they  are  oblig’d  to  have  recourfe  to  diftil- 
lation. 

As  to  the  mercury  in  pure  cinnabar,  they  don’t  find  it  worth  while  in 

diftil  and  get  it  out];  fuch  cinnabar  felling  for  a  better  price  than  mercury Clnv* 
it  felf. 

The  miferable  people  condemned  or  hired  to  work  in  thefe  mines,  all  Mercury  works. 
die  in  a  little  time :  they  are  firft  affefted  with  tremors,  and  proceed  to  fali- 
vate  ;  then  their  teeth  drop  our,  pains  feize  ’em  all  over,  efpecially  in  their 
bones,  which  the  mercury  penetrates,  and  thus  die  :  one  of  them,  after 
he  had  been  there  6  years,  was  fo  full  of  mercury,  that  holding  a  piece  of 
gold  in  his  mouth  a  little  while,  it  became  of  a  filver  colour  ;  and  when  ta-  • 
ken  out,  was  found  heavier  than  before. 
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THE  firjl  chamber  of  lead,  is  to  be  the  heavieft  of  all  bodies,  after 
mercury.  Hence  lead,  fufed  by  fire,  conftitutes  a  fluid  of  the 
third  order  in  point  of  gravity ;  wherein  all  bodies,  whether  metalline  or 
not,  excepting  gold  and  mercury,  are  fufpended. 

If  all  the  faces  of  lead  could  be  perfedtly.  purged  away,  its  weight,  &e. 
would  approach  nearly  to  that  of  mercury.  Accordingly,  in  analyzing  this 
metal,  we  always  find  it  yields  a  confiderable  quantity  of  mercury  ;  tho* 
what  the  other  ingredient  is,  united  with  the  mercurial  part,  is  hard  to 
fay. 

Lead,  tho*  the  leaft  valued  among  metals,  has  yet  the  greateft  affinity 
of  any  with  gold  ;  at  leaft  in  point  of*  weight,  which  Helmont ,  and  others, 
allow  to  be  the  moft  diftinguifhing,  and-immutable  character  of  gold  :  and 
what  makes  the  refemblance  ftill  clofer,  is,  that  lead  does  not  mix  with 
any  metals,  except  mercurial  ones. 

The  fecond  charaEler  is,  that  of  all  metals,  it  is  the  fofteft  ;  for  there 
is  none,  whofe  figure  is  fo  eafily  changed  as  that  of  lead  :  and  hence,  al¬ 
io,  it  becomes  very  du&ile,  and  eafily  flexible  ;  tho’  not  capable  of  being 
drawn  out  into  fuch  fimple,  fine,  and  yet  coherent  parts  as  gold. 

The  third  charaBer  is,  that  of  all  metals,  it  melts  the  readieft;  the  fire 
required  to  fufe  lead,  being  not  much  greater  than  what  is  neceffary  to 
boil  water. 

In  effect,  it  diffolves  fo  readily,  that  it  is  not  capable  of  ignition  ;  and  as 
foon  as  it  once  begins  to  run,  the  whole  is  in  a  fluor ;  and  as  foon  as  it  be¬ 
gins  to  cool,  it  ftrait  coagulates  :  which  are  circumftances  peculiar  to  this 
metal. 

Hence,  as  it  is  the  heavieft  of  all  bodies  that  are  fufible  by  the  fame 
degree  of  fire,  and,  of  confequence,  the  hotteft  ;  'being  mixed  with  other 
Fenetrathe  m-  metals,  it  facilitates  their  fufion.  Add,  that  after  it  has  continued  a  good 
tUfe'  while  in  the  veffel*,  in  its  fluid  ftate  ;  no  veffel,  or  inftrument,  is  capable  of 

containing  it  any  -longer ;  but  it  paffes  through  them  as  through  a  fpunge  : 
and  this  even  in  a  metalline  veffel ;  which  it  eafily  ouzes  thro,  and  at 
length  carries  away  the  bottom  with  it. 

The  jhtnmen*  A  fmall  quantity  of  lead  being  fet  over  the  fire,  no  fooner  begins  to 
force  of  jfre.  run,  than  its  furface  appears  exceedingly  bright,  and  (hines  like  mercury  ; 

but  its  face  foon  alters,  and  you  difcern  a  nubecula ,  or  cloud  therein, 
which  gradually  increafes,  till  the  whole  furface  appears  cloudy,  and 
darken’d  with  Jcoria  fwimming  therein  in  form  of  a  duft  :  this  .dull  being 
blown  away  with  bellows,  there  ftrait  arifes  a  new  fupply  ;  and  fo  on, 
till  the  whole  lead  becomes  thus  converted  into  fcoria  ;  excepting  a 
fmall  quantity  of  .  impure  mercury,  which  remains  at  bottom,  and  which, 
by  further  fire,  is  capable  of  being  brought  to  a  greater  purity. 
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Thefe  fcoria  are  only  the  matter  of  the  lead  gently  calcined  ;  a  more^^01*** 
indent  fire  vitrifies  them,  that  is,  converts  the.m  into  a  heavy,  brittle,  pellucid, 
elaftic,  fonorous  matter,  called  glafs ;  into  which  all  metals  are  indeed  Glafs, 
convertible, but  lead  the  eafieft;,  and  which  is  of  fuch  a  penetrative  nature, 
that  it  flies,  without  oppofition,  thro’ all  veflels,  whether  of  metal,  ftone, 
earth,  wood,  or  the  like.  .  ' 

-  The  calx  of  lead,  we  obferve,  has  nothing  of  the  appearance  of  lead  ,•  Cah. 
and  yet,  by  only  expofing  it  to  a  vehement  fire,  and  adding  to  it  a  little 
iron,  the  lead  is  again  feparated  from  the  mafs.;  the  reft  going  oft’  in 
fume 

Add,  that  if  while  the  lead  is  in  fufion,  it  be  kept  continually  flirring 
with  a  fpatula,  it  turns  into  a  duft  of  a  fcarlet  colour,  called  minium ,  or  Minium. 
red  lead:  in  which  operation,  this  is  further  obfervable,  that  the  lead  be¬ 
comes  augmented  in  weight,  by  the  particles  of  the  fire  retained  and 
fixed  therein.  • 

The  fourth  character  is,  that  it  eafily,  and  inftantly  diflolves  in  almoft  all 
weak  acids  i  but  very  difficultly  in  ftronger,  unlefs  they  be  diluted  with***  Mt  *' 


water. 

Thus,  in  ftrong  Aqua  fortis ,  it  diffolves  very  (lowly  ;  and  in  Aqua  regia 
never:  but  very  readily  in  vinegar,  fmall  Aqua  fortis ,  Rbenifh  wine,  fpirit 
of  vinegar,  &c.  and  even  in  fpirit  of  nitre,  oil  of  vitriol,  and  Aqua  regiay 
if  thofe  menjiruums  be  well  diluted,  and  their  acidity  weaken’d  with  wa¬ 
ter.  Add,  that  in  whatever  acid  it  is  dilfolved,  the  folution  becomes  ex- its  folmion 
tremely  fweet,  like  fugar,  or  honey  itfelf.  fmeU 

The  fumes  of  wine  or  vinegar  diftolve  it  into  a  white  powder,  or  c?r«/s. 
calx,  called  cerufs,  or  white  lead. 

The  fifth  charatter  is,  that  it  diffipates  all  metals  melted  with  it,  in  the  vijppates  meuh 
cupel,  except  gold  and  filver  ;  which  is  a  property,  that  had  we  been  mth  u‘ 

acquainted  with,  all  our  trealures  of  gold  and  filver  had  lain  in  little  com- 
pals :  this  being  of  principal  ufe  in  the  obtaining  thofe  metals. 

The  foundation  of  the  procefs  is  this  :  “  That  any  mafs,  of  what  kind 
“  foever,  whether  metal  or  ftone,  lalt  or  fulphur  ;  gold  and  filver  only  ex- 
“  cepted;  being  mixed  with  lead,  and  expofedto  the  fire,  flics  away  in  fume.” 

Tlius,  if  you  take  a  Angle  grain  of  gold,  four  grains  of  filver,  eight  of  its  ufeinfep* 
iron,  and  as*  many  of  lead  ;  mix  them  together,  with  the  addition  of  oils, 
falts,  or  fulphurs,  at  rleafure  :  put.  the  whole  on  the  cupel,  and  expofe  it  mlSer* 
to  the  fire  of  a  wind-lurnace  5  it  will  be  found  to  diflolve,  volatilize,  and 
perifh,  or  fly  off,  all  to  the  fmalleft  grain,  excepting  the  gold  and  filver. 


*  Mr.  Boyle  contending,  that  the  calx  of? 
a  metal  is  only  a  rnagiftcry  thereof ;  and  j 
that  the  principles  are  not  feparated,  but  j 
the  bulk  of  the  body  preferved,  tho’  under  ; 
a  new  form  ;  allures  us  he  has  feveral 
times,  from  the  calx  of  lead,  reduced 
a&ual  lead  itfelf;  particularly,  that  having 
once  taken  fome  calx  of  lead  produced  by 


the  flame  of  fpirit  of  wine  ;  he  found, 
that  without  any  flux-powder,  or  other, 
addition,  by  the  mere  application  of  the- 
flame  of  highly  re&ified  fpirit  of  wine, 
there  would,  in  a  fhort  time,  be  obtained 
a  confiderable  proportion  of  malleable 
lead,  Popderab,  of  Fire  and  Flam*' 


The 


So 
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The  particulars  of  the  procefs  we  have  already  defcribed,  in  the  article,1 
Of  Gold  ;  but  there  are  many  things  worthy  of  notice  in  the  trying,  and 
refining  metals  by  lead,  which  have  not  yet  been  mentioned.  And, 

Mttah  fufed  i°j  It  is  a  circumftanCe  peculiar  to  metals,  that,  when  fufed  together, 
Ifigftkfnfives  the  lighter  don’t  fwirn  on  the  furface  of  the  heavier,  but  mix,  and  incor- 
*ccordi»g  to  fair  porate  therewith.  Thus,  lead,  for  all  its  fuperior  gravity,  does  not  raife 
[pecijic  gtavi-  ^  (liver,  copper,  &c.  towards  its  furface  j  but  draws*,  and  imbibes' 
them  intimately  within  its  own  fubftance,  and  fo  forms  them  all  into  one 
mafs ;  as  fait,  diflblved  in  water,  makes  one  fluid  mafs  therewith.  But, 
if  any  thing  not  metalline  be  added,  it  fwi ms  thereon,  as  wood  in’ water. 
And  by  this  means,  earthy,  ftony,  and  other  bodies,  are  readily  fepara- 
ted  together  with  the  fcoria ,  or  calx  of  the  lead  ;  and  the  metalline  parts 
left  behind  with  the  lead. 

From  lead  or  Saturn  s  thus  abforbing  the  other  metals,  the  antient  che- 
mifts  call’d  it  the  devourer  of  his  fons)  &c. 

Gufs  of  lead  2<3  The  lead  which,  in  the  operation  juft  deliver’d,  efcapes  thro’  the  pores 
into  kzd  again,  of  the  cupel,  pafles;  as  already  noted,  in  iorm  or  a  glajs,  which  is  not 
capable  of  being  reftored,  by  any  known  means,  into  lead  again  :  whoever 
could  find  a  way  of  doing  this,  would  reap  immenfe  riches  from  it ;  there 
being  abundance  of  minerals  which  have  gold  and  filver  in  them,  tho’  in 
fuch  fmall  proportion  as  not  to  compenfate  for  the  great  quantity  of  lead 
confumed  in  making  the  feparation.  Glauber  and  Becher  have  attempted 
this  reftauration  of  lead  in  various  manners,  but  without  fuccefs. 

3  °,  If  lead  be  fufed  with  pure  gold,  the  calx  or  fpume  which  it  rifes 
into,  and  which  is  ufually  blown  away  with  bellows,  is  called  li- 
Lithjirge.  tharge  ;  which,  if  it  be  but  flightly  tinged,  fo-as  only  to  appear  of  a  pale 
colour,  it  called  litharge  of  filver :  but  if  it  be  further  coloured,  fo  as  to 
grow  yellow,  it  is  term’d  litharge  of  gold.  And  if  this  litharge  be  not 
blown  off  the  teft  ;  but  remaining  there,  be  further  urged  by  Are,  it  pene¬ 
trates,  as  already  obferved,  thro’  the  pores  of  the  cupel,  and  efcapes  in 
the  form  of  glafs.  So  that  it  is  to  be  allowed  no  inconsiderable  property  of 
lead,  that  under  fuch  circumftances  it  is  incapable  of  being  confined  in 
any  veflel  or  prifon  whatever ;  which,  no  doubt,  was  what  occafion’d  rhe 
antient  chemifts  to  denominate  it  Tortor  Gehenna.  A  veflel  wherein  this 
Defideratm.  vitrified  lead  would  be  contained,  is  another  of  the  Defiderata  in  che- 
miftry  ;  the  difcovery  whereof  would  be  an  ample  fortune. 

We  fhall  add,  that  if  any  alchemift  can  make  a  matter,  which  being 
'  cupel’d  with  twenty-times  its  quantity  of  lean,  can  be  retained  till  the 
mafs  ftiines,  he  will  have  real  gold  or  filver.  And  to  deteft  the  vanity  of 
any  one’s  pretenfions  to  the  fecret  of  makihg  gold  or  filver  ;  you  need  only 
take  a  grain  of  his  matter,  melt  it  with  two  drams  of  lead ;  and  if  it  re- 


*  Sulphur  readily  joins  with  lead,  and 
renders  it.  friable ;  arfenic,  in  particular, 
volatilu.es  it  ;  and  it  admits  of  a  mixture 
with  tin  :  but  iron  it  does  not  mix  withal, 


unlefs  that  metal  be  firft  reduced  to  a 
calx.  M.  Sthall  takes  one  of  the  main  rea- 
fons  hereof  to  be  the  lightncfs  of  iron. 
Nouv.  Conrs  de  Chymie. 
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main  behind  in  the  teft,  ’tis  gold  or  filver  ;  otherwife  not.  So  incorrupt, 
and  infallible  a  judge  is  Saturn:  whom  we  accordingly  find  called  the  bath 
of  the  king  and  queen ,  or  of  the  fun  and  moon ;  wherein  being  immerfed, 
they  lay  alide  their  garments,  and  arife  the  purer ;  while  every  thing  clfc 
is  drowned. 

Centivoglio  having  introduced  an  alchemift  feeking  the  philofopher’s  ftone, 
and  fuppofing  him  fallen  afleep,  Mercury  addreffes  him  thus  “  What 
<c  would’ft  thou  make  of  me  ?  Gold  ;  replies  the  alchemift.  That  might 
<£  be,  fays  Mercury  •  but  that  here’s  a  lame  old  fellow,  [ Saturn ]  who 
<c  will  make  a  barh  of  his  own  urine,  wherein  he  no  fooner  wafhes  me 
“  than  I  fhall  fly  away  again,  and  be  loft  in  air.” 

Centivoglio  goes  on,  “  that  his  alchemift  was  in  a  garden  wherein  grew 
“  all  kinds  of  apples  ;  but  fix  trees  of  fairer  fruit  than  the  reft  ;  and  that 
<c  Saturn  tafted  of  them  all,  but  there  were  only  two  that  he  fancied  ;  and 
<c  thefe  two,  after  wafhing  them  in  his  urine,  he  proclaimed  the  faireft  of 
"  all  bodies.”  The  meaning  of  thefe  allegories  is  obvious  enough. 

Upon  the  whole,  there  are  three  ways,  whereby  all  the  matters  mixed  Heterogeneous 
with  gold  and  filver  are  deftroy’d,  and  loft,  when  cupel’d  with  lead  :  Zlth^goTfaid 
i°.  By  volatilizing,  and  evaporating.  20,  By  degenerating  into  fcoria,  an dflver>j*™ed°JF 
retiring  to  the  fides  of  the  teft  in  form  of  duft.  30,  By  penetrating  the  wfyl 
por  es  of  the  cupel  ;  which  only  happens  to  fuch  bodies  as  can  neither  fly 
off  in  fumes,  nor  work  to  the  fides  in  the  way  of  fcoria. 

Th e  jixtb  charaEier  of  lead,  is,  that  of  all  metals  it  is  the  leaft  fonorous,  Tead  the  leaft 
and  elaftic  ;  and  that  it  diminifhes  the  found  of  other  metals,  when  mixed ^ 
therewith. 

This  property  follows  from  its  foftnefs  :  for  if  two  equal  leaden  balls 
be  ftruck  with  equal  velocities  againft  each  other,  they  will  both  remain 
fix’d  in  the  point  of  contact,  without  any  vibration,  or  refilition  at  all: 
fo  that  of  courfe  no  found  can  be  produced.  ’Tis  on  account  of  this  un- 
elafticity  of  lead,  that  it  has  been  ufed  by  Dr.  Wallisi  M.  Huygens ,  and 
others,  for  determining  the  laws  of  percuffion. 

By  this  property  lead  fhould  appear  to  be  nearly  allied  to  gold,  which  is  in  affinity  with 
the  leaft  fonorous,  and  fpringy  of  all  metals,  except  lead.  Accordingly,^- 
feveral  experiments  have  been  produced,  to  prove  that  lead  melted  always 
either  contains,  or  generates  fome  portion  of  gold.  M.  Homberg  allures 
us,  that  taking  a  quantity  of  filver,  and  feparating  it  from  all  heteroge¬ 
neous  matter  by  a  fufion  with  lead  ;  and  after  the  fulion,  putting  a  piece 
of*  it  in  Aqua  fortis  ;  a  little  gold  fell  to  the -bottom.  And  upon  adding 
fome  copper  to  the  Aqua  fortis ,  the  filver  was  precipitated. 

Such  are  the  properties  of  lead,  hitherto  difcover’d  :  but  a  perfon,  o«>;  knowledge 
who  had  time  enough  to  examine  this  metal  more  thoroughly,  in  a  place mperfe#™* 
where  there  were  plenty  of  it  to  be  had,  at  an  eafy  price  ,*  as  among  the 
German  mines;  we  have  feveral  reafons  to  imagine,  might  difcover  many 
things  therein,  of  a  difterent  kind  from  any  thing  yet  known ;  and  which 
might  redound  not  a  little  to  his  advantage. 
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Lead  is  fometimes  found  pure  ;  but  chiefly  otherwife  :  and  particularly 
in  mines*,  and  chiefly  thofe  in  large  mountains;  of  which  kind  there  are 
abundance  in  Germany ,  Hungary ,  and  England.  Its  ore  f ,  or  mineral,  is  a 
fort  of  blacki(h,  fatty  earth,  which  makes  it  difficult  to  fufe  ;.bm  the  fa- 
fion  being  effedted,  the  lead  is  pure  without  further  preparation.  The 
procefs  is  thus  :  . 

The  ore,  or  matrix  of  the  lead  being  found,  is  ftratified  with  coals,  and 
fo  calcined,  or  fufed  with  a  vehement  fire,  till  fuch  time  as  the  coals 
have  taken  away  all  its  fulphur  ;  which  would  otherwife  prevent  its 
malleability.  What  remains  of  the  mafs,  is  lead  II. 

Lead  is  diftinguifhed  into  common,  or  malleable  lead  ;  which  is  what  we 
have  hitherto  fpoke  of :  and  black  lead ,  or  lead  of  the  philofophers ;  which 
is  antimony. 


*  The  ore  is  of  a  poifonous  quality,  ef- 
pecially  with  regard  ro  brutes  :  “  They 
“  who  live  near  where  it  is  wafh’d,”  fays  ; 
Mr.  Beaumont,  “  can  neither  keep  dog,  nor  j 
“  cat,  nor  any  fort  of  fowl  ;  but  they  J 
“  all  die  in  a  fhort  time.”  He  adds,  that  ; 
“  not  only  calves,  but  even,  children  have  ’ 
“  been  known  to  be  kill’d,  by  only  being  J 
“  in  houfes  where  lead-ore  had  been  kept; 
“  fome  time  :  And  that  if  any  fort  of  i 
“  cattel  feed  often,  on  the  grafs  on  which  | 
“  the  fteam  which  rifes  from  the  fmelting 
“  of  lead  falls,  they  all  die  foon  after.” 
Thil.  Collett.  Np  i. 

Yet  Mr.  Glanvil  informs  us,  from  fome 
experienced  mine-men,  that  in  the  Mendip 1 
mines,  the  vein  of  ore  has  fometimes  been 
known  to  run  up  into  the  roots  of  Trees  ; 
without  any  obfervable  difference  in  the 
top  of  fuch  trees  from  other.  JJbi  fupra. 

-j-  There  is  a  very  considerable  difference 
between  the  ores  of  different  mines  : 
“  Some,”  fays  Mr.  Boyle,  “  is  fo  like  fteel, 
“  that  the  workmen  call  it  (ieel-ore  ", 
“  which  being  of  more  difficult  fufion  than 
“  ordinary,  they  mix  other  ore  with  it. 
“  There  is  another,  which,  from  its  apt- 
“  nefs  to  vitrify,  and  ferve  to  glaze  tho 
“  potter’s  veffels,  is  called  potters  ore." 
XJfeful.  of  Exper.  Philo f 

The  fame  author,  elfewhere,  reduces 
all  our  EngUfh  lead-ores  to  three  clafles  : 
Tl'.e  firff,  thofe  which  in  the  ordinary 
ways  of  melting  aflord  from  thirty  to  for¬ 
ty  pound  of  metal,  for  every  hundred 
pound  of  ore.  The  fccond,  from  forty- 
five  to  fmy.  The  third,  from  fixty  to 
eighty.  Med,  Hydroflat. 


The  lead  of  very  many  mines,  being 
skilfully  treated,  affords  filver  ;  but  the 
quantiry  of  filver,  in  ores,  does  not  hold 
in  proportion  to  the  quantity  of  lead. 
Mr.  Boyle  caufed  fome  lead-ore  to  be 
tried,  which  being  the  moft  p'romifing  he 
had  ever  known,  gave  him  hopes  of  fome 
confiderable  quantity  of  filver  :  hut,  tho’ 
it  prov’d  fo  rich  in  lead,  as  to  afford  after 
the  rate  of  feventy  pound  to  the  hundred  ; 
yet  one  of  the  moft  expert  artifts  in  Europe 
could  nor  extraQ:  one  grain  of  filver  from 
it.  Vfeful.  of  Exper.  Phi.'of.  Yer  a  piece  of 
lead-ore  was  brought  him  from  Ireland , 
which  feem’d  fo  light  in  the  lump,  that 
he  thought  it  fcarce  deferved  to  be 
wrought  for  lead  ;  which,  however,  was 
found,  upon  trial,  fo  well  ftored  with  par¬ 
ticles  of  filver,  that  he  encouraged  the 
owner  of  the  mine  to  work  it.  Med . 
Hydrojl . 

||  In  thofe  celebrated  lead- works  at  Men¬ 
dip  in  Somerfetjhire ,  the  method  of  procu¬ 
ring  the  metal  is  rhus.  deliver’d  by  Mr  .Glan¬ 
vil  :  “  When  they  have  got  the  ore,  they 
“  beat  it  final],  then  wafli  it  clean  in  a 
“  running  ftream  ;  and  then  fifr  it  in  iron 
“  rudders :  then  they  make  a  hearrh  or 
“  furnace  of  clay,  or  fire  (tone,  and  there- 
“  in  build  their  fire,  which  they  light 
“  with  charcoal,  and  conrinue  with  young 
“  oaken  gads,  blown  with  bellows,  by' 
“  mens  treading  on  them.  After  the  fire 
“  is  lighted,  and  the  fire-place  hot,  they 
“  throw  the  lead-ore  on  the  wood,  which 
“  melts  down  into  the  furnace  ;  and  then 
“  with  an  iron-ladle  take  it  out,  and  caft 
“  it  in  fand  into  any  form  they  pleafe.” 
Phil  of.  Trarf  Ne  39. 
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SILVER. 


THE  firfl  chamber  of  filver,  is  its  weight,  which  comes  next  to  that^wr.  ( 
of  lead;  being  to  that  of  gold,  as  io  to  19  ;  and  to  that  of  water,1?  we!ght‘ 
as  10  to  1. 

It  falls  fhort,  therefore,  of  mercury,  and  confequently  is  but  little  dif-  afafei 
pofed  to  become  gold;  unlefs  we  had  a  method  to  make  it  a  great  deal htcomt 
denier,  and  more  compaft.  And  hence  it  i-s  that  the  alchemifts  hold  it 
more  ealy  to  make  gold  of  mercury,  than  of  filver  ;  and  laugh  at  novices 
for  attempting  to  convert  filver  into  gold. 

The  fecond  charaBer  is  its  fixednefs  in  the  fire;  in  which  refpedt  it  goes 
beyond  all  known  bodies,  except  gold  *. 

This  appears  from  an  experiment  of  the  prince  of  Mirandula ,  who 
placing  a  quantity  of  filver  in  the  eye  of  a  glafs- furnace,  kept  it  in  continual 
fufion  for  the  fpace  of  two  months  ;  then  taking  it  out,  found  it  to  have 
loft  only  T-f  part  of  its  weight. 

Mr.  Boyle  even  alfures  us,  from  experiments  of  his  own,  that  filver, 
laid  in  the  eye  of  a  glafs-houfe  furnace,  fcarce  lofes  any  thing  of  its  weight: 
tho’,  in  an  experiment  made  by  Dr .  Halley y  after  the  filver  had  been  in 
the  fopus  of  the  furnace  for  two  months,  it  was  taken  out  with  a  dimi¬ 
nution  of  t4  of  its  weight  ;  as  in  the  prince  of  Mirandula  s  expe¬ 
riment. 

But  his  highly  probable,  that  the  filver  ufed  in  the  firft,  and  laft  of 
t  i'-ie  experiments,  was  not  pure;  nor  perfectly  purged  of  tin  :  for  Mr.  Boyle 
t  ng  out  his  diver  at  a  fortnight’s  end,  found  it  to  have  loft  fomething  : 
b  after  that,  tho*  expofed  a  long  time  to  a  very  violent  lire,  he  .could 
not  perceive  it  to  lofie  any  thing  at  all ;  the  tin,  which. is  exceedingly  diffi¬ 
cult  to  feparate  from  filver,  having  been  all  carried  off  by  the  firft 


The  third  property  is  to  be  the  moft  dudfile,  and 

after  gold. 


malleable  of  all  bodies  vanity  and 

malleability. 


*  Mr.  Boyte  obferves,  that  tho’  filver  be  I  **  Silver,  expofed  to  the  focus  of  a 
one  of  the  moft  fixed  of  ail  bodies,  it  may  1  large  burning-glafs,  crackles,  emits  a  co- 
be  poflb  ie,  by  a  mere  change  of  texture,  pious  fume,  and  is  at  length  cover’d  pretty 
to  ende-  it  volatile.  To  confirm  this,  he  chick  with  duft,  or  calx;  which  duft,  if 
infi  *  res  i*  calx  or  filver  made  by -a  folution  the  filver  have  been  refined  with  anti- 
of  the  metal  in  a  peculiar  menftruum,  mony,  is  of  a-  yellovvilh  call,  and  by  the 
which,  to  his  great  iurprjze,  upon  expo*-,  further  aifion  of  the  lolar  fire,  will  vitrify 
fir.g  it  ror  to  a  gentle  heat,  prefcntly  lil<e  gold:  but,  if  it  have  been  refined 
flew  away  inform  off  a  Farina  volatility  with  lead,  the  calx  proves  of  a  whiter  dye, 
whitening  the  neighbouring  part  of  the  and  never  vitrifies.  Memoirs  dc  I'Acudem. 
chimney,  Meek  am  l )ng.  of  Vclatil ,  and  A,  1702. 

Fix,  I 


M  2 


Our 


/ 


84 


‘ Theory  of  Chemistry. 

Our  wire-drawers  ufe  to  ftretch  out  filver  to  an  incredible  finenefs  ;  in- 
fomuch  that  a  (ingle  grain,  for  inftance,  they  will  draw  out  into  a  thread 
of  nine  yards  long  ^  which  thread  is  (till  capable  of  being  beat  into  a  leaf 
two  inches  broad,  and  yet  ftill  cohere. 

FMiUty.  The  fourth  property  is,  that  it  eafily  diffolves  by  fire  ;  much  more  eafily 
than  either  copper  or  iron,  tho’  more  difficultly  than  either  gold  or  lead  ; 
and  runs  e’er  it  ignites. 

volubility.  The  fifth  property  is,  that  it  is  difiolvable  in  Aquafortis  j  and  not  in  Aqua 
regia  *. 

Aqua  regia ,  we  have  already  defcrib’d,  with  all  the  fpecies  thereof ;  and 
>  have  (hewn  that  fea-falt  is  the  bafis  of  ’em  all.  Aqua  fortis ,  on  the  other 

hand,  is  always  made  of  nitre  i  nor  is  filver  diffolvable  in  any  faline  men- 
r»  what  except  what  has  nitre  in  it:  not  in  fea-falt,  nor  fpirit  of  fea-falt, 

j  nor  Aqua  regia ,  nor  oil  of  vitriol,  nor  fal-gem,  nor  fal-armomac,  nor  fpirit 

of  fulphur  per  campanam ,  nor  fpirit  of  alum,  nor  vinegar,  nor  any  other  acid, 
or  alcaline  fait  or  juice.  In  effett,  fea-falt,  fal-gem,  and  fait  armoniacare 
the  only  difl'olvents  of  gold  ;  and  nitre  the  only  difiolvent  of  filver. 

Nitre  fufed  by  fire  does  not  touch  filver  ;  but  if  it  be  mix’d  with  forne 
A<jua  fortis,  body  that  prevents  its  liquefaction,  and  expos’d  to  a  violent  fire,  it  refolves 
into  fiery  vapours, which  being  caught  and  condenfed  in  a  receiver,  is  deno- 
.Hbw  prepared,  m mated  Aqua  fortis. 

In  this  diftillationof  nitre,  the  principal  things  added,  to  prevent  its  fu- 
fion,  are,  i.fand,  2.  vitriol ,  3.  alum ,  or,  4.  alum  and  vitriol  together..  If  fome 
of  thefe  be  not  mix’d  with  the  nitre,  it  readily  runs ;  in  which  cafe,  the 
fire  aCting  equally  on  all  the  parts,  does  not  change  ’em  fufficiently,  or  con¬ 
vert  ’em  into  fpirit.  But,  when  the  fufion  is  prevented,  the  parts  of  the 
nitre  receiving  more  violent  impreffions  from  the  fire,  are  exalted  into 
a  volatile  fpirit.  Now  alum  and  vitriol,  when  well  dried,  are  not  capable  of 
being  fufed  by  any  force  of  fire  ;  and  therefore  mix’d  with  nitre  fuffice  to 
prevent  its  melting’. 

If  to  the  fpirit  of  nitre  thus  diftilled,  be  added  fea-falt,  or  fal-armoniack- ; 
it  will  no  longer  diffolve  filver,  but  gold  :  .and  hence,  if  you  would  try 
To  pove  its  pH-  whether  Aquafortis  be  pure  ;  take  a  fingle  grain  of  it,  and  put  a  like  quan- 
r,ty •  tity  of  pure  filver,  diflfolved  in  Aqua  fortis  therein.  If,  now,  the  folution  remain 

without  either  the  water’s  turning  milky,  or  the  filver’s  being  precipitated  ; 
you  may  be  allured  the  Aqua  fortis  is  pure  ;  for  if  it  had  the  lmalleft  grain 
of  fea-falt,  or  fal  gem,  the  liquor  would  become  milky,  and  the  filver  fall 
to  the  bottom. 


*  Yet  M.  Homberg  has  had  the  fortune 
ta  difeover,  by  a  happy-miftake,  that  Aqua 
regidy  under  fome  circumftances,  will  aif- 
folve  filver,  and  not  gold.  The  phlegm 
which  arifes  firft  in  diftilling  Aqua  regiat 
he  obferves,  is  a  true  Aqua  regiaf  and  yet 


this,  if  taken  when  newly  made,  and  after 
ithas  been  fome  time  in  digeftion  with  gold, 
will  diffolve  filver,  without  touching  gold ; 
tho’  without  thefe  two  circumftances,  it 
j  has  the  very  contrary  effect.  Memoir,  de  I'A - 
{cademky  An,  1700, 


Here 
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Here  feems,  therefore,  to  be  a  fort  of  natural  repugnance;  which  i slts  fei*’ 
found  of  the  utmoft  ufe  ;  in  regard  that  wfthout  it,  we  ftiould  want  a  m 
thod  of  feparating  gold  from  fiver  :  ’tis  true,  they  may  be  feparated  by  an¬ 
timony  ;  but  then  the  fiver  all  flies  away  and  is  loft;  and  as  for  lead,  it  • 
only  feparates  every  thing  elfe  from  gold  and  fiver,  leaving  them  together 
as  it  found  them  *  :  but  diffolve  a  mafs  of  gold  and  fiver  in  fpirit  of  ni¬ 
tre,  and  whatever  falls  to  the  bottom  is  gold,  and  what  is  retained  is  fiver  ; 
or  diffolve  it  in  Aqua  regia ,  and  whatfalls  to  the  bottom  is  fiver. 

Thefixth property  is,  that  it  refifts  the  force  of  lead,  in  the  cupel  ;  nor  is  silver  fujtaim 
at  all  hurt  thereby,  but  comes  out  the  purer.  *  .  thef°rce  lead‘ 

Thus  if  100  pounds  of  pure  fiver  be  fufed  along  with  lead;  the  latter 
will  all  evaporate,  or  be  blown  away  ;  and  the  fiver  remain  behind  with¬ 
out  any  diminution  of  weight. 

The  feventh  property  is,  that  it  does  not  refill:  the  force  of  antimony 
but  volatilizes,  and  flies  oft  along  with  it.  „/  antimony. 

Whence  this  ihould  proceed,  is  not  eafy  to  affign  :  antimony,  we  know,  is 
eorrofive,  to  a  great  degree ;  fo  great,  that  it  volatilizes  all  metals,  except 
gold  ;  and  carries  ’em  oft'  in  fumes.  There  is,  therefore,  a  very  notable 
difference  between  the  nature  of  gold  and  fiver ;  the  former  refilling  lead;, 
and  every  thing  elfe  ;  the  latter,  too,  refifts  lead,  but  not  the  lead  of  the 
philofophers.  And  hence  that  denomination  of  antimony,  balneum  folius  regis.  - 
The  eighth  character  is,  that  when  well  purified,  it  does  not  yield  much  its  found.* 
found;  being  lefts  fonorous,  and  its  found  more  obtufe  than  that  of  iron, 
or  copper  ;  tho’  more  than  that  of  gold. 

Silver  *'*  is  fcarce  ever  found  pure,  and  free  of  all  heterogeneous  ad- i„  wj,at  form.h 
mixture:  we  meet  with  it  in  almoft  all  forts  of  other  minerals;  l'ometimes  is  found. 
in  the  ore  of  gold,  f  fometimes  in  that  of  lead,  and  that  of  'cop- 


*  M.  Homherg  h'ashit  on  another  way  off 
feparating  gold  and  filver  ;  viz-  by  puttings 
the  mafs  in  a  crucible,  with  equal  parts  oF 
falt-peter  and  decrepitated  fait  at  the  bot¬ 
tom  thereof,  and  fetting  the  whole  to  fufe 
in  a  melting  furnace,  by  a  gentle  fire,  for 
the  fpace  of  about  a  quarter  of  an  hour. 

The  effeft,  he  accounts  for,  by  fuppofing 
the  falts,  e’er  they  be  in  perfefr  fufion,  to 
fuftain  the  mix’d  metal,  when  it  begins  to 
melt,  and  ferve  as  a  kind  of  fieve  to  it,  let¬ 
ting  the  heavier  part  of  the  gold  pafs  thro’, 
and  retaining  the  lighter  the  filver,  which 
does  not  fufe  fo  foon.  So  that  if  the  cruci¬ 
ble  be  taken  from  the  fire  at  the  proper 
jun&ure,  the  filver  prefently  hardens,  &c. 
In  the  mean  time,  the  falts  being  but  im-  ? 
perfectly  fufed,  prevent  the  filver’s  falling  \ 
down  and  re-mixing  with  the  gold.  Me-\ 
mo'tr.  fa  ft  Academic*  Ann»  1 713. 


**  Mod  countries  in  all  the  quarters  of 
the  world,aiiord  filver  mines;  but  Peru  and 
Chily  above  all  others  :  the  mines  of  Potcji 
in  particular  are  faid  to  be  inexhauftible  ; 
being  dug  now  with  almoft  as  much  fuccefs 
as  when  at  firft  difcover’d  ;  abating  this, 
that  the  vein  then  lay,  as  it  were,  on  the 
furface  of  the  ground,  but  is  now  got  to  a 
frightful  depth,  being  defcended  to  by  4  or 
500  fteps. 

f  Mr*  Boyle  diflolving  fome  of  the  pureftr 
gold  in  amenftruum, which  he  calls  p?>acu- 
tum ,  found,  at  the  bottom  of  the  folution, 
a  whitilh  powder,  which  being  fufed  into 
a  metal,  prov’d  true  filver.  And  reducing 
the  diffolved  gold  into  a  body  again,  and 
diftolving  it  a  fecond  time  ;  he  procured 
more.  Of  Forms  and  Qualities,.. 


per3 
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per  ;  I!  but  cfteneft  in  a  kind  of.black  ftony  glebes,  full  of  fhining  {freaks. 
It  has  *j  a  corrofive  fulphur,  or  bitumen,  always  found  attending  it which 
^^tUrnS  yell0W  'n  t^'e  ^re’  anc^  has  fomewhat  of  the  eft’edls  of  antimony  ; 
w‘  *  •  and  perhaps  has  fome  antimohial  parts  in  it,  being  found  to  volatilize  the 

fiiver,  in  the  cupel,  and  Ileal  it  a.way  in  fume  :  whence  the  alchemifts  de¬ 
nominate  it  Fur,  thief. 

Ant  hmce  the  '  ^  m  this  refpeft  is  very  con  fide  rabies  efpecially  if  the  mafs,  or  ore 

difficuiy  of  p,o-  be  very  crude  ;  fo  that  the  utmoft  care  is  to  betaken  in  making  the  fepara- 
CHrw&  ,f‘  .  tion  :  tor  a  mafs  of  this  kind  being  put  in  melted  lead,  thefulphur  will,  in¬ 
deed,  be  all  carried  oft  ;  but  then  the  point  is  fomewhat  delicate  ;  for  if  the 
fire  be  too.  intenfe,  the  diver  is  apt  to  go  along  with  it  -3  and  if  the  fire  be 
too  Hack,  the  fulphur  will  be  left  behind. 

’  l’is  certain,  many  thoufand  pounds  worth  of  filver  have  been  evapora¬ 
ted  and  loft  in  the  leparation  ;  nor  is  there  any  thing  more  wanted  in  the 
art  of  metals,  than  fome  matter  which  would  feparate  fulphur  from  filver, 
DefuleratKm.  withcut  diminution.  The  procefs  ct  feparating,  which  now  ufually  ob¬ 
tains,  is  thus. 


Manner  of  feparating  and  purifying  of  Silver. 

silver  footed  A  Quantity  of  the  filver  glebe  or  ore  is  firft  torrified,  or  calcined  in  a  fur- 
ky  tomjiBio,,  x  nace,  by  a  gentle  fire;  ftirring  it  from  time  to  time  ;  and  taking  care 
c'  caLwati0,>  the  fire  be  r.ot  fo  great  as  to  melt  and  make  the  fulphur  carry  away  the  fil- 


||  See  what  has  already  been  mention’d 
of  the  procuring  of  filver  from  lead,  in  the 
notes ,  p.  82. 

A  fric'nd  of  Mr.  Boyle’s  brought  him  fome 
ore,  found  in  his  own  grounds,  which  ap¬ 
pear’d  to  he  copper  ore  ;  as  indeed,  after 
fufion,  it  did  yield  a  very  good  copper  ; 
but  the  perfons  to  whom  he  committed 
the  examination  of  the  mine,  being  very 
skilful,  found  in  the  ore,  not  only  copper, 
but  in  the  copper  a  confiderablequantity  of 
filver,  and  in  the  filver  a  good  proportion 
of  gold. 

’Tisnoteafy  to  determine,  whether  the 
goldand  filver  thus  obtain’d  from  divers  mat¬ 
ters,  were  really  contain’d  therein,  or  are 
made  by  the  operation.  A  man  wouldfcarce 
imagine  that  there  were  iron  in  plants, and 
yet  their  allies  afford  ferruginous  corpufcles 
which  the  load-ftone  attracts.  But  of  this 
we  have  fpoke  more  at  length  in  the 
rotesy  p.  60. 

The  mineral  ftones  dug  out  of  the 
mines  of  Peru  are  of  different  colours,  qua¬ 
lities,  hardnelfes,  QPc.  fome  are  white,  or 
greyilh  mix’d  with  red  or  blueilh  Ipots, 


call’d  Plata  hlanca ;  others  black,  call’d  P/o- 
mo  roncoy  which  is  the  richeft  and  the  ea- 
fieft  wrought.  The  RoJJ!clery  tho’  rich,  turns 
red  when  rubb’d  againft  iron.  The  Zorock 
ftiines  like  talc.  The  Paco  is  of  a  yellow 
red,  extremely  foft.  The  Cabrijfo  green, 
and  almoft  friable.  Laftly,  the  Arannext 
which  is  no  where  found,  but  in  a  fingle 
mine  at  Potoji,  confifts  of  threads  of  pure 
filver,  interwove  fomewhat  like  a  filver- 
lace  that  had  been  burnt  for  the  filver.. 

The  working  of  thefe  mines,  is  exceed¬ 
ing  dangerous,  on  account  of  the  exhala¬ 
tions  they  yield;  which  are  even  felt  a  good 
diftance  off ;  and  not  onlyfuffocate  the  mi¬ 
ners,  but  even  the  cattle  grazing  in  the 
neighbourhood.  Scarce  any  of  the  work¬ 
men  can  bear  fo  peftilential  an  air  above  a 
daytogethcr.  It  fometimes  proves  fo  mortal, 
that  they  are  oblig’d  to  flop  the  mines  up 
again.  The  mines  of  Vctofi  are  reckqn’a 
the  moft  innocent  ;  and  yet  it  were  im- 
praflicable  to  work  even  thefe,  but  for  the 
herb  Paraguay y  aninfufion  whfereof,  taken 
much  as  Tea  is  among  us,  ferves  for  a  fort 
of  prefervative 


ver. 
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ver.  The  fulphur  thus  infenfibly  confumed.;  they  grind  the  mafs  into  a 
powder;  and  caft  huge  quantities  of  rain-water  thereon  ; -taking  care  to  Lotion. 
ffir  and  agitate  it  fufficiently  to  feparate  all  the  lighter  parts,  and  make 
’em  fwim  a-top.  Afrer  it  has  flood  awhile  to  fettle,  they  pour  off  the  wa¬ 
ter,  with  all  that  was  fuftain’d  therein  ;  and  pour  on  a  frefn  quantity  :  this 
they  ftir,  and  throw  off  as  before  ;  repeating  the  procefs  till  all  the  lighter, 
earthy  matters  are  clear’d  off,  and  nothing  left  at  bottom  but  metal,  with 
the  heavier  ffones,  &c. 

Tofeparatethefe,  they  put  the  mafs  into  melted  lead, over  a  fire  fufficient  Addition  of  lead 
to  carry  off  the  remaining  fulphur,  yet  not  fo  intenfe  as  to  carry  the  fflver  mercuv 
long  with  it ;  and  as  mercury  has  a  property  of  drawing  filver  to  it  felf,  they 
add  a  quantity  of  hot  mercury  to  the  melted  lead  :  by  which  means  the  Amalgamation 
whole  mecalic  matter  becomes  amalgamated,  or  fix’d  in  a  mafs,  exclufive 
of  the  ffones  :  tho’ the  fulphur  mulf  all  have  been  well  clear’d  out  in  the  firft 
place  5  otherwife  the  mercury  will  not  attra6f  the  filver,  but  diffolve  and 
mix  with  the  fulphur,  and  form  cinnabar.' 

The  next  flep  is  to  dilute  and  grind  this  amalgama,  or  mafs  of  mercury- DijlMatm. 
and  filver,  in  water ;  then  they  diftil  it  in  a  retort  ;  by  which  means  the 
mercury  allrifesand  evaporates,  and  the  pure  filver  remains  in  a  powder 
at  bottom. 

By  the  like  method  it  is  eafily  found  whether,  or  no,  there  be  any  filver  . 
in  a  given  mafs.  Some,  inftead  of  calcining  the  ore,  to  confume  the  ful¬ 
phur,  grind  it  up  with  iron  filings  ;  and  when  in  fufion,  caff  in  feme  fix’d 
fait,  which  drawing  and  abforbing  the  fulphur,  goes  off  in  fcoria,  and  leaves 
the  metal  alone*.  *  ; 

C  O  T- 


*  In  the  filver  works  of  Peru  and  Chily 
the  method  of  fepararing  the  filver  is  fomc 
what  different.  After  firft  breaking,  and 
then  grinding  the  ore  by  a  water  mill,  they 
fift  it  in  iron  riddles,  and  mix  it  up  with 
water,  into  a  pafte:  This,  after  half  drying 
it,  they  cut  out  into  fquare  pieces  of  about 
£500  lib.  each,  call’d  Cuerpes  ;  and  bake  *en 
over  again  with  fea  fait,  which  melts  ano 
incorporates  therewith.  This  done,  they 
fprinkle  mercury  on  ’em,  and  bake  ’em  a 
third  rime,  till  the  mercury  be  well  incor 
porated  with  the  whole  fubftance  of  the 
filver.  This  operation,  which  is  exceed 
ingly  dangerous,  falls  to  the  fhare  of  the 
poor  Indians,  who  go  to  it  eight  times  a 
day.  To  promote  the  effeQ:  of  the  mercu¬ 
ry,  they  add  lime  and  lead,  or  tin  ore,  and 
in  fome  places  even  make  ufe  of  fire. 

When  the  amalgamation  is  compleated, 
they  carry  the  mafs  to  the  Lavaderos, which 
are  three  bafons,  placed  a-flope,  fo  that 


they  empty  fucccffively  out  of  one  into  a- 
notner:  the  Cuerpos  being  thrown  into  the 
uppermoft,  and  the  ftream  of  a  rivulet 
turn'd  upon  it,  the  lighter,  earthy  part,  is 
feparated  and  carried  off  ;  which  is  for¬ 
warded  by  an  Indian  treading  all  the  while 
upon  the  mafs.  When  the  water  goes  off 
dear,  the  filver  is  found  at  bottom,  incorpo¬ 
rated  with  the  mercury  ;  in  which  ftatcit  is 
call’d  Pdla.  To  get  out  the  mercury  again, 
hey  put  up  th zFella  in  woollen  bags,  prefis  it 
hard,  pound  it  lightly,  and  ar  laft  full  it  in 
a  fort  of  wooden  mould,  or  trough,  perfo¬ 
rated  at  bottom  like  a  cullender;  and  now 
the  mafs  is  call’d  Finest. 

The  Tinea  being  taken  out  of  the  mould, 
is  then  laid  on  a  copper  plate  full  of 
holes,  over  a  trevet,  under  which  is  a  large 
veflel  of  water  ;  and  the  whole  cover’d 
with  a  capital  of  earth,  which  they  fur- 
round  with  fire.  By  this  means,  the  mer¬ 
cury  remaining  in  the  is  firft  volati- 
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COPPER. 


THe  firft  character  of  copper,  is,  itsfpeciffc  gravity;  which,  as  already 
noted,  comes  next  that  of  filver;  being  to  that  of  gold  as  8  to  ip,  to 
that  of  water  as  8  to  i,  and  to  that  of  filver  as  8  to  io. 

The  fecond  character ,  is,  that  when  pure,  it  is  very  du&ile,  *  and  of  a 
beautiful  red  colour,  exceeding  that  of  gold.  We  are  not  here  fpeaking  of 
the  yellow  copper,  called  brais,  and  aurichalcum^\i\z\\  is'  a  factitious  metal 
'prepared  of  copper  melted  with  La[ris  calamincirh. 

The  third  character  is,  that  it  continues  long  fix’d  in  the  fire,  e’er  it  flies 
oft  ;  almoft  as  long  as  filver  ;  much  longer  than  either  lead  or  tin  :  tho’  at 
length  it  evaporates,  and  lofes  much  of  its  weight. 

The  fourth  character  is  to  be  difficult  of  fulion  ;  much  more  fo  than  filver  : 
and  yet  it  ignites  before  it  fufes  ;  the  contrary  of  which  happens  in  filver. 

^  ^  It  muft  not  be  omitted,  that  if,  when  copper  is  fufed,  a  Angle  drop  of 

«tund?¥be  */«-  water  do  but  fall  upon  it  ;  or  if  the  moulds,  veffels,  &c.  it  is  caft  in,  be 
.  fiott.  but  ever  fo  little  moift :  it  flies  into  a  million  of  fragments,  with  an  incredi- 

.  ble  noife,  and  deftroys  all  the  perfons  near  it.  For  this  reafon  the  Swedifh 
miners  are  very  cautious  of  admitting  any  body  to  be  prefent  at  the  ope¬ 
rating  ;  left  chanting  to  fpit,  fneeze,  or  the  like,  they  bring  inftant  de- 
ftruCfion  on  ’em  all. 

The  fifth  character  is  to  be  diffbluble,  by  all  the  falts  known  ;  both  acid, 
fails."  6  ya  alcaline,  and  nitrous; nay  even  by  water,  air,  &c.  confider’d  as  they  contain 
a  proportion  of  fait. 

u£rugo°  The  diffolution  fhews  it  felf  by  an  arugo ,  or  ruft  covering  the  metal  ; 

which  when  view’d  with  a  microfcope,  appears  a  congeries,  or  clufter  of 
cryftals,  of  different  colours,  according  to  the  fait  that  produc’d  ’em  :  thus 
copper  fufpended  in  the  vinegar-houfes  immediately  contracts  a  ruft,  and 
grows  green  ;  and  the  fame  is  effected  by  common  and  other  falts,  which 


Topper. 

Its  weight. 
Ductility. 

"Fixity. 

Fafibility. 


liz’d,  and  rais’d;  and  then  precipitated  a- 
gain  into  water,  where  condenfing,  it  forms 
a  number  of  grains  of  filver  of  different  fi¬ 
gures,  flicking  to  each  other.  And  'tis  in 
this  form,  the  workmen  endeavour  clande¬ 
stinely  to  fell  the  filver  to  foreign  veffels, 
'trading  in  the  South  Sea.  DIB.  de  Commerce. 

*  The  extreme  divifibiliry  of  copper  ex¬ 
ceeds  all  imagination  ;  Mr.  Boyle  making  a 
folution  of  a  fingle  grain  of  metal,  in  fpirit 
of  fal-armoniac,  found  it  would  give  a  blue 
colour  to  256S06  times  its  own  bulk  of 
clear  water;  nay,  a  manifeft  tin&ure  to  a- 
bove -■3852.00  ;and  a  faint,  yet  difcernible 


one,  to  above  550620  times  its  bulk.  Subtil, 
of  Effluvia. 

Mr.  Boyle  allures  us,  that  by  the  help  of 
zink,  duly  mix’d  after  a  certain  manner, 
he  has  given  copper  as  rich  a  colour  as  ever 
he  faw  in  the  beft  gold.  On  Colours. 

||  To  make  brafs,they  calcine,  andpulve-* 
rize  the  calamine,  then  mix  it  with  a  little 
charcoal  dull :  feven  pound  of  this  mixture, 
they  put  into  a  melting  pot,  with  about  five 
of  copper  over  it.  Then,  letting  it  down 
into  a  wind  furnace  ;  after  11  hours  it  is 
drawn  up  again  ;  the  brafs  being  com- 
pleat, 

being 
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being  fprinkled  over  the  moft  polifh’d  copper  plate,  turn  it  rufty  in  a 
day’s  time.  Nay,  oils  themfelves  diflolve  copper ;  witnefs  oil  of  olives, 

&c.  but  it  mull  be  added,  they  do  this  by  means  of  the  fait  contain’d  in 
’em*.  ,• 

Add,  that  if  melted  fugar,  faliva,  a  fyrup,  & c.  do  but  touch  copper  they 
diflolve  it,  and  become  vomitive. 

Copper  diflolved  by  acids,  turns  green ;  by  alcalies,  red  ;  and  by  the  in-p^^  ^ 
termediate  falts,  blue.  \  *  of  its  foUtion.  ' 

If  the  ruft  be  held  to  the  fire;  till  the  diflolvent  is  dried  and  evaporated ; 
it  grows  blackifh,  and  is  call’d  the  calx  of  copper. 

From  this  common  reception  of  all  menflruums,  copper  is  call’d  by  the  m^ce  the  name 
chemifts  f  Venus ,  i.  e.  meretrix  publica ,  a  common  proftitute.  All  other  me-  Venus* 
tals  have  their  peculiar  diflolvents,  but  this  is  diflolved  by  all. 

The  fixth  charaBer  is,  not  to  refill  either  lead,  or  antimony  ;  but,  \£Copyer  voiati- 
long  expos’d  to  the  fire,  in  the  cupel,  to  fly  off  with ’em,  and  difap  -had  or  antimony, 
pear. 

The  feventh  charaBer  is,  that  of  all  metals  it  is  the  moll  elaftic,  and  fo-  Its  elafticity 
norous ;  and  on  that  account  is  commonly  us’d  for  the  firings  of  mufical  in-  ani 
flruments,  as  alfo  for  trumpets,  & c. 

The  eighth  charaBer  is,  that  it  remains  long  fix’d  in  the  Are;  tho*  at*»*'V* 
length  it  emits  a  white  poifonous  fume,  and  lofes  a  deal  of  its  fubflance. 

’Tis  a  thing  of  the  laft  importance  to  a  phyfician,  to  be  well  acquainted  Medicinal  wV 
with  the  nature  and  properties  of  copper ;  as  it  furnifhes  a  great  variety  0£ *««e/w#er. 
remedies,  for  various  occaflons. 

It  may  be  even  faid,  that  all  which  Paracelfus ,  Helmont ,  Boyle ,  &c.  have 
laid  down  of  an  univerfal  remedy,  feems  underflood  of  copper. 

Thus  the  famous  Butler* s  {lone,  if  there  be  any  truth  in  it,  was  compos’d 
of  a  preparation  of  this  metal :  that  much  celebrated  remedy  of  Van  Helmont 
is  known  to  be  no  other  than  fulphur  of  vitriol  or  Ens  of  vitriol.  Ax’d  by  a 
long  calcination  and  cohobation.  Mr.  Boyle’s  Ens  Veneris  is  made  of  Ens  of  Ens  Veneris; 
vitriol  of  Venus  reftor’d  by  fal-armoniac.  It  cannot  be  denied  that  cop¬ 
per  is  an  excellent -emetic,  having  this  Angular  virtue,  that  it  exerts  its 
force  as  foon  as  ever  ’tis  taken ;  whereas  other  emetics  lie  a  long  time 
dormant  in  the  flomach,  creating  naufea’s,  anxieties,  & c.  But  a  Angle  grain 
of  verdigreafe  immediately  vomits  ;  and  hence,  fyrups,  &c.  which  have  . 
flood  all  night  in  copper  veflels,  excite  vomiting.  ’Tis  alfo  of  excellent  ufe 
for  deterging  of  old  ulcers;  and  of  approv’d  virtue  in  chronical  and  hydropi- 
cal  cafes  ;  accordingly  we  read,  that  a  celebrated  phyfleian  recover’d 
Charles  V.  of  a  dropfy,  by  the  mere  ufe  of  copper.  In  efte<5l,when  its  vomi-  . 


*  Mr.  Boyle  found  that  oil  of  fweet  al¬ 
monds,  nay  even  milk  it  felf,  would  make 
a  kind  of  diflolution  of  crude  copper.  On 
eorrofivenefs,  6c  c.' 

f  Others  will  have  the  name  Venus,  more 


immediatly  referr’d  to  copper,  from  its  fa¬ 
culty  abovemention’d,  of  turning  green  with 
all  males,  i.  e.  all  acid  falts;  the  chemifts 
calling  all  acids,  males  ;  and  alcalies,  fe¬ 
males. 
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tive  virtue  is  fpent  in  the  body  ;  it  adts  by  its  fulphur;  which  is  of  a  very 
penetrating  nature,  and  highly  narcotic,  afluaging  pains,  &c. 
when  coper  is  Copper  is  found  in  divers  places,  both  in  Europe ,  AJiay  and  America  ;  but 
the  moft  abundantly  in  Sweden ,  and  Germany;  where  there  are  whole  moun¬ 
tains  of  it.  Indeed,  it  may  be  obferv’d  in  the  general,  that  there  is  fear ce 
any  earth,  in  any  part  of  the  globe,  but  what  has  a  ffiare  of  copper  in  it- 
’Tis  fometimes  found  in  fubftance,  but  oftner  in  hard  ftony  glebes*. 

The  richeft  copper  mines  are  in  Hungary  ;  where  the  mineral  matter 
contains  -7  part  of  pure  copper. 

Wherever  copper  is  found,  there  is  always  found  vitriol ;  and  that  ge- 
.  nerally  of  all  the  three  kinds,  'viz,,  green,  blue,  and  white  ;  and  hence  the 
clafs  of  'vitriols  of  Venus,  or  copper.  Along  with  copper  are  likewife  found 
the  richeft  and  brighteft-colour’d  gems,  as  emeralds,  turquoifes,  and  the 
like  green  and  blue  precious  ftones. 

Separating  of  Copper  from  the  Ore. 

• 

Difficulty  ef/c-.'T'He  procuring,  or  feparating  of  copper  from  its  glebe  or  ore,  is  very  dif- 
^mtbfore*  ^  ficult ;  to  which  difficulty  it  is,  that  the  great  price  the  metal  bears, 
is  wholly  owing.  For  ’tis  found  in  fuch  abundance,  that  were  it  not  for  this, 
it  might  be  fold  for  almoft  nothing :  but  it  adheres  fo  ftrongly  to  the  ftony 
matter,  that  *tis  a  wonder  it  ffiould  ever  be  feparated  at  all. 

Ercherus  fays  it  nruft  pafs  thro’  14  furnaces  f  e’er  it.be  pure.  So  long 
as  any  of  the  ftony  fubftance  adheres  to  it,  it  remains  friable  :  But  a  por¬ 
tion  of  that  is  feparated  and  caft  off  at  every  fufion  ;  till,  at  length,  after  the 
fourteenth  fufion,  it  is  all  extra&ed,  and  the  metal  left  red,  and  mallea¬ 
ble. 


*  Copper  ore  is  fometimes,  alfo,  found 
in  form  of  a  duft,  or  powder  ;  and  fome¬ 
times  procured  from  the  water  of  certain 
rivers.  The  ftony  glebes, again,  in  which  > 
it  is  ordinarily  found,  arc  of  different  qua-  i 
lities,  fome  blue,  others  green,  &c.  In  the 
mines  of  Hungary,  Dr.  Broa??obferves,  there 
are  divers  forts  of  ore,  but  the  chief  diffe¬ 
rence  is  between  the  yellow  and  the  black  ; 
the  firft  whereof  is  pure  copper  ore,  the! 
black  alfo  contains  a  portion  of  filver. 

•  Phi.  Tranfatt.  N°  59. 

‘  .  f  E'er  they  go  ro  fufion,  they  firft  wafh' 
it  well,  to  feparate  the  loofer  earth  ;  and 
when  fufed,  caft  it  into  moulds  call’d  fal- 


mons.  What  is  obtain’d  by  the  firft  melt¬ 
ing,  is  the  copper  commonly  ufed  :  for  par¬ 
ticular  occafions,  they  have  recourfe  to  re¬ 
peated  fufions.  According  to  the  diffe¬ 
rent  matters  wherewith  the  metalline  par  t 
is  combin’d,  different  things  are  added  to 
the  ore,  in  fufing,  to  carry  off  die  fame. 

In  the  Hungarian  mines.  Dr.  Brown  tells 
us,  they  fometimes  burn  the  ore,  and 
fometimes  melt  it ;  and  this,  fometimes  by 
ic  1  elf,  and  fometimes  mix’d  with  other 
minerals,  and  its  own  drofs.  He  adds,  that 
an  hundred  weight  of  ore  will  yield  20, 
30,  40,  nay  50,  and  60  pound  of  metal. 
Phil.  '1'ranJaH.  59. 
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TH  E  firft  char  after  of  iron  is,  that  it  is  the  heavieft  of  all  bodies,  after  *»»• 

copper.  >  luwgu. 

Its  fecond  charafter  is,  to  be  the  leaft  dinffile,  the  hardeft,  and  moft  brittle  Brittkffs. 
of  al[  metals. 

Yet,  by  fufing  it,  we  can  render  it  ftill  harder,  and  more  brittle,  and 
fcarce  capable  of  being  drawn  or  extended  at  all. :  or,  if  it  be  only  ig¬ 
nited,  and  then  quenched  in  cold  water,  it  grows  harder,  and  Iofes  much 
of  its  former  degree  of  ductility  •  and  the  more  fo,  as  the  water  is  colder, 
and' denier,  and  the  extinction-  more  fudden.  • 

This  extraordinary  brittlenefs  of  iron  arifes  from  the  great  quantity  of^‘™e  that 
fulphur  intermixed  with  it:  we  find  a  degree  of  fulphur  in  all  metals  :a,tes' 
and  the  greater  that  degree,  the  more  brittlenefs  does  it  impart  to  the 
metal.  The  abundance  of  fulphur  in  iron  is  apparent  from  the  fparks  it 
emits,  when  ignited,  and  beat  under  the  fmitlfs  hammer  $  t’nofe  fparks 
being  only  the  fulphur  of  the  iron  :  nor  is  there  any  thing  like  them  feen 
in  any  other  metal. 

Iron  being  well  purged  of  its  fulphur  by  a  vehement  fire,  becomes^7- 
harder,  comparer,  and  fomewhat  lighter,  and  is  called  fieei  *. 

The  third  charafter  is,  that  it  is  very  fixed ;  we  mean  as  to  its  metalline Fixity  °fim’ 
part,  not  its  fulpiiureous  one.  This 


*  The  bufinefs  of  fteel  remains  fome¬ 
what  obfcure  :  the  naturalifts,  from  Ari- 
flotle  to  our  time,  fpeak  of  the  making  it, 
in  terms  which  leave  a  man  greatly  to  feck 
for  the  precife  method  thereof.  It  feems 
the  artifts  have  had  the  addrefs  to  elude 
their  inquiries;  and  ftill  keep  fomewhat  of 
the  myftcry  with  themfelves. 

Ariflotle  fays,  That  fleet  is  only  iron  defe¬ 
cated,  and  made  pure  by  repeated  fuflons  ;  for 
the  impure  parts,  or  fcoria,  he  obferves,  fub- 
flde,  and  are  purged  off  by  the  bottom.  Meteor. 
I.4.  c.  6.  And  the  like  account  is  given 
by  feveral  later  writers.  But  Dr.  Lifler 
fhews  they  are  all  miftaken  :  iron,  of  it- 
felf,  he  notes,  how  oft  foever  purged,  and 
refined,  will  never  become  fteel,  without 
other  addition.  Phihfl  Tranfl  N°  203. 

The  chemifts,  with  the  generality  of 
later  writers,  as  Dr.  Rlott ,  &c.  will 
-have  fteel  made  by  keeping  the  iron 
ignited  fome  time,  amidft  the  fire,  and 
fume  of  bullocks  horns  and  hoofs,  and 
charcoal  ‘made  of  beech,  or  willow  ;  and 
then  plunging  it  in  cold,  aftringent  dc- 
coftions.  But  thefe  additions  appear  to  be 
no  better  than  a  blind  ;  they  are  neceflarily 


required  for  cafe-hardening  of  iron,  which 
may  have  led  authors  into  the  notion  ;  but 
don’t  contribute  any  thing  to  the  con¬ 
verting  it  into  fteel. 

Kircher,  and  Agricola,  deferibe  the  method  of 
making  fteel,  as  praftifed  in  the  ifland  of  II- 
va,  a  place  famous  from  antiquity  for  this 
metal :  “  The  iron  is  firft  heated  red-hot, 

“  then  cut  in  frnall  pieces,  and  thus  mixed 
“  with  a  fort  of  ftone  which  promotes  the 
“  fufion  :  then,  a  crucible  is  fet  in  a 
“  fmith’s  forge,  and  fill’d  with  charcoal. 

“  When  the  veffcl  is  red-hot,  they  put  in, 

“  by  little  and  little,  the  mixture  of  iron 
“  and  ftone.  As  foon  as  *tis  melted,  they 
“  thruft  three  or  four  pieces  ef  iron  into 
“  the  middle  thereof,  and  keep  them  boil- 
“  ing  therein,  by  a  ftrong  fire,  five  or" 
“  fix  hours;  obferving,  from  rime  to  time, 

“  to  ftir  the  melted  metal,  that  the  pieces 
“  of  iron  may  imbibe  thefinaller,  fubtiler 
“  particles  thereof,  and  have  their  own 
“  groiTer  particles  attenuated  thereby. 
u  Lafrly,  taking  out  the  pieces,  they  forge 
“  them,  and  draw  them  out  into  bars  ; 

“  and  thus,  hot  as  they  arc,  plunge  them 
“  into  cold  water  ;  taking  them  out  from. 

N  2  •  “  hence. 
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This  latter  is  pretty  eahly  volatilized,  and  confumed  by  fire,  as  appears 
from  the  fulphureous  fmell  of  iron,  either  ignited,  or  melted.  If  you  ex- 
pofe  iron  to  an  intenfe  fire,  it  grows  warm,  reddens,  commences  of  a  flame- 
colour,  and  at  length  emits  fparks,  and  then  runs.  If  it  be  now  taken 
away,  it  will  be  found  fofter  for  the  fufion :  but  if  you  continue  it  in  the 
fire,  it  comes  at  laft  to  yield  a  whitilh  fume  ;  and  thus  lofes  a  great  part 
of  its  body,  'viz.  all  the  fulphur. 

Fufibility.  The  fourth  charafter  is,  that  it  ignites  long  e’er  it  fufes  ;  and  fufes  with 
much  difficulty  :  and  that,  contrary  to  the  nature  of  all  other  metals,  the 
•more  it  is  ignited,  the  fofter,  and  more  du&ile  it  becomes  ;  being  fcarce 
flexible  or  malleable  at  all,  till  after  ignition. 

Add,  that  when  in  a  ftate  of  ignition,  both  its  weight  and  dimenfions 
are  greater  than  when  cold  *.  This  acceffion  of  weight  arifes,  no  doubt, 
from  the  fiery  particles  fixing  therein  :  and  if,,  when  ignited,  it  be  pre¬ 
vented  from  extending  itfelf,  it  burfts* ;  and  either  breaks,  or  throws  off 
any  body  that  reftrained  it. 

VijfiUbilHy.  The  fifth  char  after  is,  to  be  difloluble.  by  almoft  all  bodies  in  nature  ;  all, 

we  mean,  that  have  any  degree  of  activity,  as  fait,  dew,  the  breath,  fire, 
water,  air,  &c. 

Its  rnjl.  By  the  adtion  of  any  of  thefe,  it  contradls  a  rubigo ,  or  rnft  ;  which  is 

nothing  but  the  flowers  of  iron  ;  or  iron  diffolved,  and  relinquifhed  by  its 
diffolvent :  for  iron,  being  examined  in  a  mifcrofcope,  when  firft  it  be¬ 
comes  rufty,  fhews  its  furface  cover’d  over  with  a  number  of  pellucid,  vi¬ 
triolic  lamella  or  glebes  ;  which  being  afteryards  dried,  by  the  fluid  men- 
ftruum’s  evaporating,  become  a  ruddy  calx. 

Kow  ^evented.  Hence,  a  fatty,  or  oily  matter,  perfectly  deftitute  of  all  fait,  or  aci¬ 
dity,  being  fmeer’d  over  iron,  hinders  its  contracting  ruft  j  by  preventing 
the  accefs  of  the  air,  and  water  j  the  falts  floating  wherein,  would  cor¬ 
rupt  it. 

And  hence  the  method  ufed  by  our  artificers  to  preferve  iron  pure,  and 
.  bright ;  viz,,  by  boiling  oil  of  olives  with  a  little  litharge,  or  cerufs  ;  by 

which  the  acidity  of  the  oil  is  abforbed  :  or,  they  only  boil  their  oil  to  a 
thicknefs ;  and  fo  exhale  the  acid. 


“  hence,  they  are  found  fteel  ;  tho’  not 
“  fo  perfect,  but  that  they  frequently  make 
“  them  undergo  the  proccfs  a  fecona  time; 
“  firft  carting  in  fome  frelh  matter  into 
“  the  crucible.”  Agric.  de  Re  Metal,  lib.  9. 

Upon  the  whole,  we  may  o'bferve,  that 
the  charcoal  appears  the  moft  efiential 
thng  in  the  operation,  as  being  the  only 
conftant ingredient  in  each  method:  accor¬ 
dingly,  we  have  even  reafon  to  apprehend 
it  the  only  efiential ;  as  having  ourfelves 
made  tolerably  good  fteel  by  only  keeping 
the  iron  in  a  crucible  fill’d  up  with  mere 
charcoal-duft,  in  a  brisk  fire,  for  the  fpace 
of  about  a  quarter  of  an  hour. 


*  M.  Mufchenhrcech,  counterpoifing  a 
prifin  of  iron  of  three  pound  weight  in  a 
mce^pair  of  feales,  which  would  even 
turn  with  ~~  of  a  grain;  and  afterwards 
heating  the  prifin  red-hot,  found  that  it 
ftill  weigh’d  exa&ly  three  pound  :  whence 
he  concludes,  that  it  had  gain’d  in  weight 
from  the  fire.  For  the  experiment  being 
made  in  open  air  ;  and  heat  being  always 
found  to  dilate  iron  ;  ’tis  evident  the  fpe- 
cific  gravity  of  the  metal  muft  have  been 
diminished  by  fuch  dilatation  :  which 
muft  have  been  perceived  by  the  feales, 
unlefs  fome  new  weight  had  been  added 
to  it  from  another  quarter,  De  Materia  Subtil. 

By 


Theory  of  Chemistry. 


9 3 


By  an  intimate  folution  of  iron  with  water,  it  is  that  the  famous  pre-Cr0£us  Mams; 
paration  Crocus  Martis ,  or  faffron  of  iron,  is  made.  In  effett,  all  falts, 
both  acid,  alcalious,  and  intermediate,  Ample  and  compound,  have  a  like 
effedl  on  iron.  And  hence  that  elegant  experiment  of  taking  a  large  plate 
of  iron,  and  applying  to  it,  in  one  place,  a  drop  of  water  ;  in  another,  a 
drop  of  vinegar  ;  in  another,  a  fixed  fait  ;  in  another,  volatile  fait :  for 
all  thefe  feveral  falts  will  bring  a  ruft  on  the  metal ;  but  a  differently  co- . 
lour’d  ruft,  according  to  the  menftruum. 

The  fixth  char  after  is,  that  it  neither  refifts  the  force  of  lead,  nor  anti- «***■*<* 
mony,  nor  fixed  fait ;  but  being  fufed  with  them,  readily  diflipates  into TytldTr'lnti- 
fume,  or  vitrifies.  mon> • 

The  feventh  char  after  is,  to.be  very  fonorous,  and  elaftic  ;  tho’  the1**  found‘ 
found  it  yields  is  lefs  fweet  than  that  of  copper. 

The  eighth  char  after  is,  that  of  all  bodies  it  is  the  only  one  attracted  by  Aftrtaafi hy 

.  .  ,  7,  •  3  J  J  the  lead- tone. 

the  load-ftone  * 

Iron  is  found  in  moft  parts  of  the  globe  ;  nay,  even  in  all  forts  of  mat  -  ^upUcTs^  Ind 
ter:  particularly,  all  the  parts  of  animals,  both  folids  and  fluids  ;  as  all  bodies'. 
milk,  urine,  blood,  fat,  bones,  flelh,  CXc.  Out  of  any  of  thefe,  iron  is 
eafily  procured,  by  calcining  them,  and  then  drawing  a  load-ftone,  or 
the  edge  of  a  knife  touch’d  with  a  load-ftone,  lightly  over  the  calx  or 
afties  :  for  the  iron  particles  are  by  this  means  drawn  out  of  the  allies, 
and  feen  to  adhere  to  the  knife.  • 

Again,  all  earths  calcined,  contain  iron  ;  as  we  fee  in  clays,  and  potters 
earths  ;  it  being  the  iron  alone  that  gives  them  their  reddilh  colour,  when 
burnt,  or  baked.  The  fame  is  obvious  of  bricks,  tiles,  &c.  which  are 


*  But  it  mull  not  here  be  forgotten,  that 
iron  itfelf  may  be  brought  to  attract  iron ; 
or  that  it  may  become  a  magnet  with  re- 
fpe£t  to  itfelf.  Dr.  Gilbert  obferv’d  long 
ago,  and  Mr.  Boyle  confirms  the  obferva- 
tion,  that  iron-rods,  as  the  bars  of  win¬ 
dows,  by  ftanding  a  long  time  in  a  per¬ 
pendicular  pofition,  will  grow  magnetical  : 
fo  that  the  bottom  of  the  bar  will  attraft 
the  fouthern  end  of  an  animated  needle, 
and  repel  the  northern  ;  but  the  upper 
end  attraft  the  northern,  and  repel  the 
fouthern. 

Mr.  Boyle  has  even  found,  that  a  bar  of 
iron,  without  ftanding  long  in  an  ere£t 
pofture,.  by  merely  holding  it  perpendicu¬ 
larly,  will  acquire  the  fame  virtue  ;  but 
then  the  virtue  will  be  tranfient  ;  fo  that 
if  you  do  but  invert  the  bar,  its  poles  will 
be  changed. 

The  fame  author  obferves  further,  that 
the  fame  virtue  which  a  bar.  of  iron  ac¬ 
quires  in  a  long  courfe  of  time,  merely  by 
its'pofition,  may  be  fooa  imparted  to  it  by 


means  of  fire.  And  hence  we  find,  that 
the  fame  experiment  holds  in  tongs,  and 
other  iron  utenfils,  which  have  been  fet 
to  cool,  leaning  againft  the  wall. 

And  hence,  probably,  the  ftory  current 
among  the  Italian  naturalifts,  viz*  that  a 
large  iron  bar,  fupporting  a  crofs  of  an 
hundred  pound  weight,  on  the  top  of  the 
church  of  Aramini ,  was  tranfmuted  into  an 
aflual  load-ftone  :  a  piece  of  which  was 
preferv’d,  among  other  rarities,  in  the  re- 
pofitory  of  Aldrovandus. 

Mr.  Boyle  adds,  that  having  brought  a 
large  piece  of  Englifh  oker  to  a  proper  ftiape, 
and  then  made  it  red-hot,  and  let  it  cool 
again  in  an  erc£t  pofture  ;  it  difeovered  a 
magnetical  virtue  ;  and  would  attra£l  one 
end  of  a  needle,  and  repel  the  other. 
Mech.  Prod,  of  Magnetifm.  But  whether 
this  laft  cafe  be  not  accountable  for  from 
the  ferruginous  matter  wherewith  that  mi¬ 
neral  is  known  to  abound,  even  beyond 
fome  iron-ores ,  contain’d  in  the  oker  ;  will 
admit  of  fome  doubt. 
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■Iron  fuppofei 
the  bajis  of  the 
Jione  in  the 
bladder,  &c-. 


And  on  what 
grounds. 


The  «a| wfs 
thereof. 


made  of  a  bluifli,  livid  clay,  and  only  become  red  in  virtue  of  the  iron 
particles  mix’d  with  them  *. 

The  learned  Dr.  Lifter  imagines  he  has  difcovered  that  iron  is  the  balls 
of  the  {lone  in  the  bladder,  and  kidneys  ,*  and,_  consequently,  that  the  more 
we  eat  of  vegetable  and  animal  fubftances  containing  i'uch  iron?  or  the 
more  chalybeats,  or  iron  medicines  we  take  ;  the  more  matter  is  fupplied 
for  the  generation  of  that  diftemper. 

The  foundation  of  this  dodlrine,  which  is  now  very  current  among  the 
French ,  is  that  experiment  above-mentioned  of  iron  drawn  out  of  the  calx 
of  human  urine,  or  milk,  or  blood,  or  bones,  or  the  Hones  themfelves 
extracted  from  animals.  But  tho*  thus  much  be  allow’d  true ;  yet  Hill  it 
may  be  doubted  whether  it  be  iron  that  generates  the  calculus.  For  when 
iron  has  contradled  a  ruft,  it  is  lcarce  attracted  by  the  load -Hone  at  all  :  fo 
that  it  is  a  little  prefumptuous  to  argue  thus  :  “  All  vegetable,  and  animal 
“  matter  afford  a  calx  which  is  attracted  by  the  load-flone  ;  confequeruly,- 
“  the  iron  we  take,  furnifhes  the  matter  of  the  {lone  Since  iron  itfelf, 
if  corrupted  by  a  fait  or  acid,  or  even  by  heat,  does  not  adl  on  the  magnet. 
That  excellent  author,  therefore,  has  carried  the  point  a  little  too  far  : 
And  accordingly,  all  he  has  wrote,  on  this  principle,  about  fpaw-waters, 
and  chalybeat  medicines,  mull  be  look’d  on  as  very  precarious,  and  hypo¬ 
thetical  at  bell. 


Separating  of  Iron. 


iron, how /<>«»<?,  YRon  is  rarely  found  under  its  own  form?  but  moll  commonly  in  black 
and  Separated.  or  brown  glebes  ;  from  which  it  is  never  feparated  by  mere  fire  alone  ; 

but  fome  other  menftruum  is  necefl'arily  ufed,  to  abforb  the  fulphurous 
jb y calcination,  part.  For  this  reafon,  the  beft  way  is  to  calcine  the  mineral  glebe,  by 
llratifying  it  with  coals  ?  and  then  to  fufe,  or  melt  the  calx  down  by  a 
violent  fire.  By  this  means,  the  metal  is  brought  out  fluid  like  water,  and 


and  fujion. 


*  Iron-mines  are  common  in  moll  coun¬ 
tries  of  Europe  ;  Norway,  Poland ,  Germany , 
France,  England,  QPc.  abound  with  them  : 
only  America ,  which  is  fo  plentiful  of  gold 
and  filver  mines,  has  none  of  iron  :  and, 
accordingly,  the  natives  prefer  a  metal  of 
fo  much  ufe,  infinitely  beyond  their  own 
treafures.  In  fome  mines  in  Silejia, 
M.  Sthall  obferves,  they  find  grains  of  iron, 
already  malleable.  Mr.  Boyle  adds,  that 
one  of  the  beft  forts  of  Swedijh  iron  is 
found  in  form  of  a  mud,  at  the  bottom  of 
lakes,  and  other  ftagnant  waters. 

Its  common  glebe,  or  marcaffite,  bears 
a  near  refemblance  to  the  load-ftone  :  as, 
in  efteft,  that  ftone  .always  yields  true 
iron.  Sometimes  it  is.  in  pieces  as  big  as 
the  fill;  and  fometimes  only  in  a  fand. 


Again,  in  fome  places,  it  is  in  the  very 
furface  of  the  earth,  fcarce  an  inch  or 
two  deep ;  but  ’tis  more  common  to  have 
it  at  a  depth  of  four,  five,  or  fix  feet. 

The  foreft  of  Bean,  in  Glocejterfbire,  is 
particularly  rich  in  iron-ore  ;  which  it 
yields  of  divers  colours,  weight,  &*c.  The 
beft  is  that  of  a  biuifh  colour,  heavy,  and 
full  of  fhining  fpecks,  like  grains  of  fil¬ 
ver.;  but  this,  tho’  it  yields  the  greateft 
quantity  of  iron  ;  yet,  being  melted  alone, 
the  metal  is  too  ihort  and  brittle.  To  re¬ 
medy  this,  they  mix  it  with  the  cinder, 
or  remains  of  old  ore  melted  down  long 
ago  ;  which  gives  it  that  excellent  temper 
and  toughnefs  for  which  this  iron  is  fo 
much  prefer’d  to  any  other.  Philof.  Tranf. 
""  *37- 


N° 
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receiv’d  in  moulds  of  different  forms,  according  to  the  works  it  is  in¬ 
tended  for  *. 

Iron  [Mars']  is  one  of  the  nobleft  remedies  all  medicine  affords ;  of  more  Medkinfi.lv;,: 
efficacy,  in  chronical  cafes,  than  all  animal  and  vegetable  matters  puttKe'  ' 
together.  *Tis  greatly  ftrengthning,  and  aperitive,  or  aftringent,  or  ftvp- 
.  tic,  as  ’tis  differently  prepared  f. 


*  In  the  iron-works  at  lAilthrop  in  Lan- 
capire,  they  ufe  turf  along  with  the  char¬ 
coal,  which  makes  the  iron  better  than 
the  coal  alone.  Befide,  to  the  calx  thus 
produced,  they  add  about  of  the  quan¬ 
tity  of  lime-ftone  unburnr,  to  make  it 
melt  more  freely  and  caft  the  cinder, 
which  they  take  off  before  they  let  the 
metal  run.  Philof  TranfaB.  N°  1 99. 

f  The  compofition  of  iron  we  have  al¬ 
ready  touch’d  on  in  the  notes ,  p.  do.  But 
there  remain  fome  things  on  that  head  yet 
behind.-  Van  Helmont’s  fon,  it  feems,  had 
a  method  of  making  iron  with  mud,  and 
i'ulphur  :  The  fccret,  Becher  could  never 
get  out  of  him  ;  but  chance  threw  him 
on  another,  which  he  thus  deferibes  : 
Take  clay,  form  it  into  little  balls  with 
linfecd-oil,  ahd  lay  them  in  a  retort  ;  urge 
them  with  a  violent  fire  ;  and,  after  diftil- 
lation,  there  will  remain  blackifh  glo¬ 
bules,  which,  when  ground  and  warn’d, 
will  be  a  heavy  matter, which  the  load-ftone 

attrafls.  M.  Herman,  profeffor  at  Erfort, 

% 


accidentally  made  iron  by  the  falling  of 
fome  clay,  wherewith  a  hole  in  a  retort 
was  flopp’d,  upon  the  caput  mortuum  of 
fome  alum  and  fea-falt,  which  he  was 
drawing  the  fpirit  from.  Laflly,  Sthall, 
going  to  prepare  fome  volatile  fpirit  of 
vitriol  ;  by  miftake  took  a  mafs  of  alum, 
and  common  fait,  inflead  of  vitriol.  The 
effe£t  was,  that,  after  the  operation,  he 
found  a  blackifh  matter ;  which,  when 
waffl’d,  appearing  •  to  be  very  heavy,  he 
prefented  the  load-flonc  to  it,  but  in  vain  : 
yet,  after  expofing  it  to  a  large  burning- 
glafs,  he  found  it  was  become  real  iron, 
and  readily  flew  to  the  magnet.  He  adds 
that  fome  of  the  mafs  which  he  took  at 
firft,  gave  no  figns  of  iron,  tho’  long  ex¬ 
posed  to  the  burning-glafs  ;  and  even,  that 
tho’  he  poured  a  vitriolic  fpirit  thereon, 
yet  no  vitriol  was  produced  :  which  is  a 
ftrong  prefumption  that  there  was  no  iron 
in  it  then  ;  for  a  martial  earth,  with  the 
addition  of  a  vitriolic  fpirit,  never  fails 
to  afford  vitriol.  Nouv.  Corns  de  Chym . 
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TH  E  firfi  char  after  of  tin  is,  that  it  is  the  lighted:  of  ail  metals  ;  tho’ 
the  heavieft  of  all  bodies,  except  metals. 

There  are  divers  kinds  of  tin,  which  are  each  accounted  the  better  as 
they  are  heavier  ;  but  of  all  others,  that  call’d  block-tin  is  the  moil  valued. 

The  fecond  charafter  is,  to  be  very  foft ;  more  fo,  than  any  other  metal, 
except  lead. 

’Tis  alfo  greatly  dudtile,  and  very  little  elaftic  ;  lefs  than  any  other  me¬ 
tal,  except  pure  gold,  and  filver. 

The  third  character  is,  that  of  all  metals,  it  is  the  leaft  fix’d  in  the  fire, 
and  affords  the  greateft  quantity  of  fulphurous*  fumes  ;  and,  confequently, 
lofes  moft  weight  in  the  fire. 

We  have  made  divers  experiments  to  this  effedl ;  the  refult  of  which 
puts  the  common  obfervation  of  almoft  all  the  alchemifts  paft  doubt ;  ’viz,. 
that  tin  will  emit  fumes  even  by  the  moft  gentle  fire.  The  fume  thus 
emitted,  is  the  mere  fulphur  of  the  metal ;  accordingly,  the  more  the  ful- 
phur  is  confumed,  the  lighter  ftill  it  grows. 

The  fourth  charafter  is,  to  be  fufible  by  any  the  moft  gentle  fire  j  and 
that  long  before  ignition  :  tho’  the  purer  the  metal,  the  more  difficultly  it 
fufes.  Add,  that  when  urged  even  by  an  eafy  fire,  it  fliines  exceedingly  ; 
but  this  fplendor  is  fucceeded  by  a  poifonous,  fulphureous  fteam,  very  de- 
ftrudtive  to  the  lungs  •  as  thofe  who  are  employ’d  in  melting  tin,  find  to 
their  coft  ;  it  ufually  giving  them  a  pale,  ghaftly  complexion,  and  throw¬ 
ing  them  into  a  phthifis. 

The  evaporation  being  over,  there  is  left  a  cruft,  or  calx,  called  calx  of 
tin ;  which  being  expofed  to  a  very  violent  fire,  becomes  volatile,  and  flies 
entirely  off  *. 

i  The  fifth  property  is,  that  it  eaftly,  and  intimately  mixes  with  other  me¬ 
tals,  as  gold,  filver,  &c.  and  that  it  diminifhes  their  duftility  f,  and  gives 
them  a  degree  of  britdenefs  :  whence,  again,  it  is  evident,  it  contains  a 
great  deal  of  fulphur. 

If  this  fulphur  could  be  perfe&ly  purged  out  of  tin,  ’tis  likely  it  would 
be  found  no  other  than  filver  :  for  as  it  is,  the  two  metals  have  feveral 
properties  in  common.  Thus,  when  diflolved  in  ftrong  acids,  tin  grows 


*  Yet  tin,  thus  calcined,  and  even  vola¬ 
tilized,  is  again  reducible  into  its  metal¬ 
line  form.  Thus  Mr.  Boyle  :  .Tho’  tin,  in 
our  reverberatory  furnace,  be  ufually  only 
brought  to  a  calx,  which  is  reputed  very 
fix’d ;  yet  in  thofe  intenfe  'fires,  an  ac¬ 
quaintance  of  mine  ufes  in  his  tin-works, 
quantities  of  this  calx  are  carried  up  to 
a  conliderable  height,  where  it  gathers 


into-  whitifh  maffes ;  which,  by’  a  skilful 
redu&ion,  yields  great  quantities  of  good 
malleable  metal,  rather  finer  than  the  or¬ 
dinary  tin.  Meehan.  Oris,  and  Trod,  of  Vo 
laid.  &c. 

|  Yet  iron  muft  be  here  excepted;  that 
metal  being  render’d  more  malleable  by  a 
mixture  of  tin.  Nonv.  Corns  de  Chymie. 
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bitter,  ns  well  as  filver ;  and  when  it  is  fufed  along  with  filver,  it  adheres 
fo  -obftinately  thereto,  that  there  is  fcarce  any  leparating  them.  Add, 
that  under  fuch  circumftances  it  refifts  lead,  almofl  as  much  as  the  filver 
does.  And  hence  many  account  it  an  impure  fpecies  of  that  me'tal  v. 

In  effect,  we  have  inftances  of  filver’s  being  a&ually  made  of  tin  ;  bur  nc  t 
pure  filver  :  Befide,  that  it  has  been  made  a  capital  crime  to  fell  fuch  filver  ; 
which  has  difcouraged  people  from  improving  on  the  method  f. 

The  Jtxth  property  is,  that  acids  do  not  difl'olve  it  without  much  diffi-  *'$?• 

.  r  .  ..  .  r  .  luble  in  acids. 

culty,  eipecially  the  more  powerful  ones. 

The  reafon  hereof  is  apparently  its  abounding  in  fulphur  ;  which 
acids,  we  know,  do  not  touch.  Add,  that  it  diflolves  in  Aqua  regia , 
fcarcely  in  Aqua  fortis ;  which  is  a  circumftance  remarkable  enough,  con- 
fidering  the  near  alliance  it  has  with  filver.  '  ' 

Again,  the  weaker  the  acid  menftruum  is,  the  fooner,  and  the  eafier  it  W^iaiiy  the^ 
works  its  end  ;  and  the  ftronger,  the  more  (lowly  :  thus,  four  apples,  P0KC,ih 
and  bther  unripe  fruits,  by  being  boifd  in  tin-veflels,  will  grow  fweetifh ; 


It  may  admit  of  fome  doubt,  whether 
tin  bears  thefe  refemblances  to  filver,  in 
virtue  of  its  being  tin,  or  only  in  virtue 
*  of  the  particles  of  filver  mixed  therewith. 
’Tis  certain,  more  of  thefe  refemblances, 
and  thofe  in  a  greater  degree,  are  found 
in  fome  fpecies  of  tin  than  others.  Mr. 
Boyle  mentions  a  gentleman,  who  having 
procured  a  good  quantity  of  the  nobler 
metals  from  fome  tin-ore  long  digefted  in 
lixiviate  liquors,  defired  Mr.  Beyle  to  pur- 
chafe  him  a  large  quantity  thereof;  in  full 
expe&ation  of  railing  an  eftatc.  But,  fays 
Mr.  Boyle,  after  his  firft  flock  of  ore  was 
fpent ;  the  next  that  he  procured,  the? 
managed  with  the  fame  care  as  the  for¬ 
mer,  proved  wholly  unprofitable.  TJfeful. 
of  Ex  per.  Thilof 

The  fame  author  relates,  that  having 
diflolvcd  fome  block-tin,  (for  fo  the  work¬ 
men  call  that  which  is  pure  and  un¬ 
wrought)  in  a  particular  menjlruum  which 
kept  it  fufpended  ;  and  having  afterwards 
evaporated  the  folution,  and  fet  it  to 
fhoot ;  he  found,  to  his  furprize,  that  the 
cryflals  it  afforded  were  not  at  all  like 
its  own  kind  of  vitriol,  but  broad,  flat,  and 
thin,  like  thofe  of  filver  :  upon  examining 
them  farther  by  the  tongue,  they  had  no¬ 
thing  of  the  tafte  of  calx  of  tin  made  in 
fpirit  of  vinegar  ;  but  that  exceflive  bitter- 
nefs  we  meet  withal  in  the  cryflals  of  fil¬ 
ver  made  with  Aqua,  forth.  He  adds,  that 
finding  this  further  refemblance  betwixt 
the  ialts  of  thofe  two  metals,  that  both 


of  them  prefcntly  tinged  the  nails  and 
skin  with  a  black  that  would  not  eafily 
Walh  off;  he  fhould  have  fufpc&cd  that 
the  menjlruum  had  exalted  the  metal  into 
an  affinity  with  filver  ;  had  he  not  after¬ 
wards  profecuted  the  fame  trial  with  the 
fame  menjlruum ,  and  another  parcel  of 
block-tin  ;  and  found,  that  tho’  this  metal 
was  bought  at  the  fame  place,  and  very 
foon  after  the  other,  yet  the  former  fuc- 
cefs  was  owing  to  his  having  lighted  of  a 
lump  of  tin  that  was  of  a  peculiar  nature, 
TJfeful.  of  Exper.  Thilof. 

f  Some  authors  fpeak  much  of  the 
analogy  between  tin  and  lead  ;  and  will 
have  tin  to  be  lead,  only  under  a  lefs  de¬ 
gree  of  co&ion  :  but  if  there  be  fome  cir- 
cumftances  wherein  they  correfpond,  they 
differ  in  others.  Lead,  for  inftance,  is 
eafily  reduced  to  a  calx  ;  and  tin  more 
eafily  ftill  :  but  the  calx  of  lead  readily 
melts,  and  runs  into  a  brownilh  glafs ; 
whereas  tin  does  not  fufe  and  vitrify 
without  much  difficulty.  Tin  and  lead  do 
readily  mix  and  unite  with  each  other  by 
a  gentle  fire;  bur,  if  the  heat  be  inrenfe, 
there  arifes  a  collu&ation  between  them  ; 
the  effeff  of  which  is,  that  both  fall  into 
a  calx  ;  and  that  the  lead  becomes  ex¬ 
ceeding  difficult,  afterwards,  to  fufe,  and 
vitrify.  Add,  that  tin  is  cafy  to  be  re¬ 
vivified  ; ;  but  lead,  not  without  the  ut- 
moft  difficulty:  nor  is  the  reftauration  any 
thing'compleat ;  or  the  riew  body  in  all 
refpefts  like  the  old  one. 
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but  the  ftrcngeft  and  hardeft  acids,  boil’d  in  the  fame  veffels,  make  no  To¬ 
llmen  at  all. 

Without cakina-  Tin,  freed,  by  calcination,  of  its  fulphur,  diflblves  readily  enough,  in  all 
acids ;  and  is  reducible  thereby  into  vitriolic  cryftals,  which  afford  a  no¬ 
ble  remedy  againft  difeafes  of  the  nervous  kind. 

Yet  is  it  but  little  known  and  ufed  in  medicine  ;  by  reafon  of  the  diffi¬ 
culty  of  diffolving  it  ;  for  it  is  to  be  firft  thoroughly  calcined  e’er  a  folution 
be  attempted.  The  calcination  requires  a  continual  fire  for  three-  days  ; 
after  which  the  calx  is  diffoluble  in  common  vinegar.  This  is  that  excellent 
•  remedy  of  Angelo  Sala,  againft  the  epilepfy  and  hyfteric  affedfions  ;  in  which 
it  is  not  a  lefs  certain  cure,  than  the  bark  in  agues,  or  opium  in  want  of 
reft. 

lu  found.  The  feventh  char  after  is  to  be  very  little  fonorous  ;  leaft  of  any  metal, 
except  lead  ;  and  yet,  when  mix’d  with  other  founding  bodies,  to  augment 
their  found:  as  is  evident  from  the  (hare  it  has  in  the  compofition  of 
bell-metal. 

Add,  that  tho’  it  be  but  little  elaftic  in-it  felf  ;,yet  when  mix’d  with  o- 
ther  elaftic  bodies,  it  wonderfully  encreafes  their  elafticity*. 

Where  tin  h  Tin  is  principally  found  in  Corn-wall  and  Devon/hire ,  provinces  of  England , 
found.  from  whence  all  the  reft  of  Europe  is  fupplied  with  this  metal.  ’Tis  fo- 

much  the  peculiar  produce  of  this  country,  that  Cambden  fuppofes  it  ro  have 
given  the  denomination  Britain  to  the  ifland.  In  the  Syrian  and  Chaldee  tin 
is  call’d  bragmanac ,  q.  d.  Jupiter’s  kingdom ;  the  primitive  whereof  is  Brat- 
man  or  Britman ,  whence  our  Britain. 

in  what  form.  Its  glebe,  or  ore,  is  a  heavy  fpongeous  ftone  ;  refembling  a  ftone  gnaw’d, 
or  prey’d  on  by  fulphur,  or  a  bone  half  calcined. 

How  fep^ated  Thefe  ftones  being  broke  and  powder’d,  undergo  a  lotion  by  water  ,•  by 
*»d  purified,  which  means  all  the  light  earthy  part  is  wafti’d  away,  and  the  tin  left  at 
the  bottom.  * 

The  matter  thus  feparated,  is  next  fufed  in  a  violent  fire,  by  which  means 
a  deal  of  fcoria  is  emitted,  and  the  reft  left  pure  tin.  Which,  if  by  any 
further  procefs,  it  be  purg’d  of  all  its  earthy,  and  fatty  parts,  approa¬ 
ches  very  -near  to  the  nature  of  lilver  f. 

We 


*  A  body,  Mr.  Boyle  obferves,  by  being 
affociated  with  another,  may  have  new 
properties  and  ufes,  and  fome  of  ’em  quite 
different  from  what  it  had  alone;  i.  e.  two, 
or  more  materials,  being  conjoined,  may 
be  qualified  into  a  third,  by  virtue  of  frefh 
properties  thence  accruing  to  the  compofi¬ 
tion.  As  tin  is  flexible,  and  yields  but  a 
dead  found,  who  would  dream  that  one 
confiderable  ufe  of  it  fhould  be  to  make  a 
lefs  yielding  and  better  founding  metal, 
more  ftrong  and  fonorous  1  yet  bell-metal 
is  principally  compos’d  of  tin  and  copper. 
Vfeftil.  of  Exper.  Philo/, 


-j-  The  ftones  from  which  tin  is  wrought, 
Dr.  Merret  tells  us,  are  ufually  found  be¬ 
twixt  two  walls  of  iron-colour’d  rocks,  of 
little  or  no  affinity  with  the  tin;  in  a  vein 
or  lead,  as  the  workmen  call  it,  betwixt  4 
and  18  inches  broad  :  tho’  inftead  of  ftones 
they  fometimes  alfo  find  it  mix’d  with  a 
fmall  gravelly  earth,  generally  of  a  red 
colour,  but  fometimes  white.  From  this 
earth,  the  tin  is  eafily  feparated  by  bare 
wafhing  ;  which  is  call’d  pryan  tin,  and  is 
fcarce  half  the  value  of  the  former. 

In 
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Corollaries  concerning  the  common  nature  and  principles  of  Metals. 

WE  have  now  gone  thro*  the  firftclafs  of  foffils,  viz,.  Metals ,  in  allies 
branches  ;  and  what  we  have  here  done,  may  ferve  as  a  fpecimen  in 
what  manner  phyfical  things  are  to  be  defin'd,  and  explain’d :  not  by  fuppofing 
any  previous  hypothefis,  and  deducing  their  nature  therefrom  but  by  lay¬ 
ing  down  their  feveral  apparent  properties.  From  which  we  now  proceed  to 
draw  fome  corollaries,,  which  may  furnilh  a  general  dotftrine,  or  theory 
thereof. 

COROLL.  I. 

That  which  diftinguifhes  metals  from  all  other  bodies,  as  well  as  from  might  the  ejef>, 
each  other,  is  their  heavinefs  ;  for  every  metal  is  found  to  have  its  peculiar ^ 
weight,  which  no  art  is  able  to  imitate  ;  and  which  depends,  as  Helmont 
and  the  chemifts  exprefs  it,  on  the  anatick  homogeneity  of  the  parts. 

Now,  the  later  philofophers  have  proved,  that  all  corporeal  mag¬ 
nitude  has  juft  fo  much  reality  in  it,  as  weight  :  and  therefore,  if  you  have 
found  the  heavinefs  of  any  metal,  you  have  at  the  fame  time  found  its  cor¬ 
poreity.  Sir  If  Newton ,  treating  of  gravity,  and  Huygens  of  the  pendulum, 
fhew  that  weight  and  reality  are  correfpondent. 

COROLL.  II. 

Metals  appear  to  be  fimple  ;  and  yet  are  really  compounds  :  their  com-  Metals,  «,«- 
ponent  principles,  according  to  the  antients,  are  fulphur  and  mercury  ',  XQ*w"dbodlii' 

a  launder,  or  trench  dug  in  the  floor  ; 
out  of  which  the  water  efcapes,  carrying 
with  it  the  parts  not  metalline,  which  they 
call  the  caufalty ,  at  bottom. 

To  clear  away  the  mundic ,  they  dry,  or 
burn  the  ore,  thus  feparated,  in  a  kiln,, 
upon  iron  plates;  keeping  the  matter  con- 
ftantly  ftirring,  that  all  the  mundic  may 
by  degrees  get  upper  moft,  and  fobe  burnt 
away  ;  which  they  difeover  by  the  flames 
growing  yellow,and  the  flench  diminifliing. 

Then  they  proceed  to  grind  it  again,  very 
fine,  in.a  crazing  mitt:  after  which  they  wafh 
it ;  then  dry  it  a  little  ;  and  at  laft  carry  it, 
thus  prepar’d,  to  the  furnace,  which  they 
call  a  blowing  houfe  ;  and  there  melt  and 
caft  it. 

When  it  runs  out  of  the  furnace,  there 
fwims  on  it  a  drop  or  feum  like  that  of  i- 
ron;  which  being  melted  down  with  frefli 
ore,  runs  into  metal. 

The  caufalty  they  throw  in  heaps  upon 
banks,  which,  in  fix  or  feven  years,  they 
fetch  over  again.  Fhdof.  Tranfaft.  Ns.  69. 
p.  20 96.  and  138.^.  948. 

O  2 


In  the  tin  ore,  is  frequently  found  a  hard 
glittering  fulphurous  fubftance,  call’d  mun¬ 
dic,  or  many,  which  is  commonly  fup- 
pos’d  to  feed  -the  metal  ;  yet  where  the 
mundic  abounds,  they  rarely  find  much 
tin.  This  mundic  is  to  be  carefully  fepa¬ 
rated  ;  for  if  there  be  the  lead  of  it  left, 
in  melting  the  tin,  it  makes  it  brittle,  and 
cruddy,  and  diminifties  much  of  its  ducti¬ 
lity. 

There  alfo  occurs^a  fort  of  fpar,  of  a  Ali¬ 
ning  whitifli  fubftance,  foft  and  fattifli  at 
firft,  but  foon  after  growing  fomewhat 
harder  :  it  feldom  grows,  but  only  flicks 
to  the  metal.  Some  of  the  miners  account 
this  the  mother,  or  nouriftier  of  the  metal. 
The  beft  ore  is  that  in  fparks,  and  next  to 
this,  that  which  has  bright  fpar  in  it. 

The  ore  being  dug,  they  break  the  grea¬ 
ter  ftones,  and-  thus  carry  it  to  the  flam- 
ping  or  knocking  mill,  where  it  is  pound¬ 
ed  with  large  lifters  headed  with  iron, 
30,  or  40  pound  a-picce  ;  and  thus  redu¬ 
ced  into  a  Avail  far.d,  to  be  wafh’d  out  by 
a  ft»eam  of  water,  difeharg’d  into  it  from 
a  cock,  thro*  a  brafs  grate  holed  very  thick, 


which 
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7?xir  fritxifles. 


Mercury. 


Sulphur. 


‘theory  of  Chemistry.- 

which  feme  of  the  moderns  have  added  fait.  Bur,  Vis  certain,  fait  is  no 
proper  confliment  part  or  ingredient  of  metals;  but  rather  fomething  ex¬ 
ternal  adhering  to  ’em,'  and  which  makes  no  part  of  their  metalline  com" 
politico  *. 

All  metals  then  confift  t5f  two  kind  of  parts,  or  principles,  'viz,,  mercury 
as  the  bafis  or  matter  ;  and  fulphur  as  the  binder  or  cement  :  the  firft,  the 
fubftratum,  or  metalline  matter  ;  the  fecond,  that  which  renders  it  fix’d, 
and  malleable. 

This  mercury ,  it  is  to  be  noted,  is  the  fame  with  our  quick-filver,  only 
more  defecate  and  clear  of  any  of  thofe  heterogeneous  matters,  wherewith 
the  common  quick-filver  is  always  mix’d  :  ns  to  the  fulphur ,  it  is  not  the 
vulgar  folfil  fulphur,  whereof  we  fhall  treat  in  its  place}  but  a  peculiar  fort 
of  matter,  fpecifically  denominated  fulphur  of  metals,  and  contended  by  fome  of 
our  lateft,  and  bell  chemifts, particularly  Monf.  Hombtrg, to  be  light  or  fire  f. 
This  being  united  with  the  mercury,  fixes  it  ;  and  according  to  the  diffe¬ 
rent  degrees  of  its  union,  and  coherence  therewith,  produces  different 
metals. 

This  dodfrine  of  the  compofition  of  metals,  is  confirm’d  by  an  experi¬ 
ment  of  Mr.  Boyle ,  who  after  having  retain’d  mercury  a  long  time  in  a 
moderate  fire,  took  a  piece  of  gold  o.ut  of  it,  which,  it  was  apparent,  was 
not  in  the  mercury  before  it  was  expos’d  to  the  fire. 

Monf  Homhevg  has  an  experiment  to  the  fame  effedt  ;  from  which 
he  deduces  that  gold  con  lifts  of  a  fulphurous  or  igneous  part  ;  and 
a  heavy,  mercurial  part  fix’d  thereby  ||  :  and  that  by  only  taking  away 

the 


*  11  In  the  analyfis  of  metals,  we  meet 
“  with  mercury,  a  fulphurous  matter,  an 
“  earthy  matter,  and  in  fome  a  faline  mat- 
ter”.  Howb  rg  Mem.  V Acad.  Av.  1702.  but 
this  is  chiefly  to  be  underftood  of  the  im- 
perfeft  metals ;  or  of  pcrfefl:  ones  not  in 
their  ufmoft  purity.;  tho’the  burning  glafs, 
we  have  already  obferv’d,  feparates  a  vitri- 
fyable  earth,  even  from  the  molt  perfect  of 
all. 

t  This  we  fhall  have  occafion  to  fpeak 
of  more  largely  in  the  chapter  of  fire. 

II  In  an  elegant  memoir, du  fouff re  principe , 
that  ingenious  and  experienc’d  author 
fhews  how  a  real  malleable  gold  may  be 
made  of  mercury,  by  only  keeping  it  a 
long  time  expos’d  to  the  fire,  fo  as  it  may 
receive  and  retain  a  fufficient  quantity  of 
the  matter  thereof,  to  fix  its  flippery,  vo¬ 
latile  globules  together,  and  make  ’em  fu- 
ftain  thefire,  QPc.  In  a  fecond  memoir,  du 
mercure  prinape,  he  teaches  to  deftroy  both 
the  gold  and  mercury,  by  applying  it  in 
the  focus  of  a  large  burning  glafs ;  by  the 


vehement  aflion  whereof,  the  pores  of 
the  mercurial  globules  are  fo  enlarg’d,  and 
broke  into  each  other,  that  unable,  any 
longer  to  retain  the  fire  lodg’d  therein,  it 
efcapes  ;  taking  the  greateft  part  of  the 
mercury  along  with  it  ;  and  only  leaving 
a  little  light  terrene  matter  behind. 

The  better  to  conceive,  how  mercury, 
when  become  a  metal,  fhould  thus  be  dc- 
ftroy’d,  by  the  penetration  of  the  fun’s 
rays,  which  are  the  fame  matter  of  light, 
that  by  a  former  penetration  had  convert¬ 
ed  the  fame  mercury  into  a  perfect  metal ; 
he  (hews  that  a  perfeft  metal  is  pure  mer¬ 
cury  whofe  globules  have  been  gradually 
pierc’d  on  all  fides  by  the  matter  of  light 
or  fire  ;  that  the  holes,  or  perforations 
made  thereby,  are  all  entirely  fill’d  with 
that  matter ;  that  thefe  holes  are  fo  frnall, 
that  the  light  introduc’d  within  ’em,  flicks 
there  by  its  natural  gluten  ;  that  the  ex¬ 
tremes  of  the  perforation  of  a  mercurial 
globule  being  contiguous  to  the  extremes 
of  the  like  perforations  of  feveral  other 

globules, 


fc 
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the  fulphurous,  or  fiery  part,  the  gold  is  reconverted  into  a  running  mer¬ 
cury  *.  ' 

[There  are  two  ways  of  efie&ing  this,  'viz.,  either  by  the  revivifying 
falts  of  vegetables,  or  by  mercury. 

That  by  mercury ,  M.  Homberg  allures  u.s,  is  very  eafy  ;  for  that  mercury, 
being  purg’d  of  all  heterogeneous  matters,  becomes  a  liquor,  or  menftruum 
that  diflolves  gold,  by  attracting,  and  melting  the  fulphur  which  fix’d  the 
parts  of  the  gold. 

The  like  is*  done  by  thofe  falts,  which,  from  their  efieCt,  are  denomina-- 
ted  revivifying,  viz,,  by  their  penetrating  the  metals,  abforbing  the  fix’d 
parts,  and,  as  it  were,  refufcitating  the  metals  into  their  principles. 

And  hence  all  the  books  of  the  alchemifis,  are  full  of  faline  menftruums 
which  aCt  on  gold  in  fuch  manner  as  to  fetch  out  its  foul ,  i.  e.  our  fulphur  ; 
leaving  the  body ,  i.e.  that  mercury  of  metals,  behind  ’em. 

If  it  be  ask’d  why  gold,  if  it  only  confift  of  the  above  mention’d  princi¬ 
ples,  Ihould  be  heavier  than  mercury  ?  the  anfwer  is,  that  the  parti¬ 
cles  of  fire  or  light,  which  Mr.  Boyle,  and  Monf.  Homberg  demonftrate  to  be 
heavy,  coming  to  infinuate  themfelves  into  the  pores  of  the  mercury,  and 
there  fixing ;  increafie  its  fpecific  ‘gravity.  And  no  wonder  :  fince  the  fame 
is  found  to  obtain  even  in  calcin’d  lead,  as  is  known  to  all  who  have  feen 
minium  made. 


globules,  bind  ’em  together,  by  means  of 
tbofe  parts  of  the  matter  of  light  found  at 
fuch  extremes  of  nerforations  ;  and  that  by 
fuch  means  the  wnole  mafs  of  mercury  be¬ 
comes  bound  together.  Now,  notwith- 
ftanding  this  new  union,  the  mercury  and 
light  ftill  retain  their  nature,  without  any 
alteration  ;  fo  that  if  by  any  occafion  the 
light  can  be  difengag’d,  it  will  return  into 
tbe  general  mafs  of  light,  which  poffelTes 
the  whole  fpace  of  the  univerfe  :  but  the 
intenfe  fire  convey’d  by  a  burning  concave 
does,  no  doubt,  furnifh  fuch  an  occafion. 
The  vehemence  wherewith  the  reflefled 
rays  are  thrown  into  the  focus,  is  fuch  as 
•no  material  fubftance  can  withftand.  The 
rays  drive  in  continual  ftreams  thro’  the 
globules  of  mercury,  dilfolve,  and  break 
’em  into  pieces,  &c.  ♦ 

The  great  quantity  of  light  imbib’d  by 
the  mercury,  in  making  gold,  poffefling, 
as  it  were,  the  whole  furface  of  the  glo¬ 
bules,  effaces  their  native  whitenefs,  and 
tinges  ’em  with  its  own  yellow  ;  whence 


the  colour  of  gold :  and  hence  alfo  the 
great  weight  of  gold  ;  the  particles  of  light 
entering  the  fubftance  of  the  mercury, 
and  adding  their  own  weight  thereto, 
without  augmenting  the  bulk.  Mem.  de 
I'Acad.  R.  An.  1709. 

*  Silver,  according  to  the  fame  author, 
differs  from  gold,  in  nothing  but  this,  that 
the  globules  of  its  mercury  are  not  fo  much 
penetrated,  nor  fo  thoroughly  faturated 
with  the  fulphurous  principle,  or  fire  ; 
a  lefs  quantity  of  which  being  lodg'd  in 
the  pores  of  filver,  than  of  gold,  leaves  it 
ihort  in  point  of  gravity,  &c.  and  does 
not  difcolour  it. 

Accordingly,  proceeding  on  this  fuppofi- 
tion,  he  a&ually  found  that  he  could  pro¬ 
duce  gold,  by  introducing  a  large  quanti¬ 
ty  of  fire,  or  of  the  rays  of  light,  into  fil¬ 
ver.  And  hence  it  appears,  that  gold 
fiiould  be  longer  in  forming  than  filver  ; 
and  that  all  gold  was  firft  filver.  Memoir ^ 
de  I'Acad.  An.  1 7C9* 
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co roll.  III. 


weight. 


what  binders  All  metals  muft  firft  be  mercury  e’er  they  be  gold  ;  and  the  thing  fuper- 
fromleiZggoiZ added  to  common  mercury,  whereby  it  is  prevented  from  becoming  gold, 
is  a  fharp,  volatile  body;  which  when  heated  becomes  corrofive,  and  emus 
fumes  ;  which  are  the  properties  of  the  fojfil  fulphur  f. 

This  doctrine  has  been  fufficiently  laugh’d  at,  and  exploded  by  many 
philofophers  ;  but  ’tis  from  their  i  norance  •  f  the  nature  of  metals. 

In  effect,  what  is  here  advanc’d,  is  the  refult  of  a  world  of  experiments  ; 
nor  does  it  appear,  in  any  refpe&,  inconliftent  with  reafon  :  it  muft  be  ad¬ 
mitted,  then,  as  inconteftable,  that  mercury  is  the'  matter  of  all  metals  ; 
that  as  this  is  more  or  lefs  pure,  the  me.al  is  more  or  lefs  ponderous  ;  that 
there  is  no  proof  of  am  reality  fo  clear  and  ftrong,  as  what  is  fetch’d  from 
weight  ;  and  that  the  Specific  nature  of  a  metal  is  known  thereby.  In  effie<5t, 
’tis  our  opinion,  rhat  if  any  metal,  or  other  body  could  be  found,  that  only 
differ’d  from  gold  in  its  wanting  weight ;it  were  impoffible,  while  under  that 
defeat,  ever  to  make  gold  cf  it ;  and,  on  the  contrary,  if  a  body  could  be 
.  had  as  heavy  as  gold  •  all  the  other  properties  of  that  precious  metal,  v.  g.' 
colour,  fixity,  duftility,  & c.  might  eafily  be  added. 

Silver  with  ail  To  fay  no  more,  I  can  (hew  filver  that  has  moft  of  the  criterions 
the  characters  o/of  goLd,  excepting  weight ;  being  abfoluteiy  fix’d  in  the  fire,  and  almoft 
gold  except  jn  ant;imony  ;  and  I  can  give  it  the  colour  of  gold:  and  yet  ’tis  ftill, 

and  will  be,  filver.  But  ftiew  me  filver  as  heavy  as  gold,  and  I  will  under¬ 
take  to  convert  it  into  gold.  s  •  !  7  - 

Hence  the  more,  knowing  among  the  alchemifts  maintain,  that  “  if  you 
u  would  convert,  e.g.  a  piece  of  tin  into  gold,  you  muft  firft  carry  it  thro’ 
all  the  intermediate  weights  of  the  other  metals,  i.  e.  it  muft  firft  be  the 
weight  of  iron,  then  of  copper,  then  filver,  then  mercury,  and  at  laft 
gold.  _ 

Dogmata  of  the  They  add,  “that  the  primary  matter  of  gold  is  mercury,  which,  fay 
they,  is  gold  at  heart  ;  as  coming  neareft  to  gold  in  the  point  of  fpecific 
gravity  :  only  there  is  a  corrofive  body,  or  fulphur,  adhering  to  it,  which 
if  it  were  feparated,  you  would  have  filver ;  or  if  it  were  only  inverted, 
gold.  On  this  principle,  whoever  would  make  gold  out  of  any  other  fo¬ 
reign  matter,  muft  remember,  that  the  more  his  matter  differs  from  mer-- 
cury  in  weight,  &c.  the  lefs  gold  it  will  make  ;  that  if  quickfilver  could 
be  reduced  to  the  fimplicity,  and  purity  of  gold,  it  would  be  g^ld  ;that  the 
matter  which  coagulates,  or  fixes  this  mercury  into  gold,  &c.  is  a  very 
fubtile  fulphur  ;  and  that  as  we  fee,  that  quick-filver  being  held  over  the 
fumes  of  lead,  is  readily  fix’d,  it  appears  that  a  very  little  fixing  matter  fuf- 
fices  that  if  mercury,  coagulated  by  fulphur,  have  any  impurities  therein, 
it  becomes  lighter,  and  lefs  perfect  than  quick-filver  it  felf ;  that  in  the 
purification  of  mercury,  to  its  higheft  degree,  confifts  the  making  of  gold ; 
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tc  that  nature,  in  fome  cafes,  is  able  to  atchieve  this  of  herfelf ;  that  in 
tc  other  cafes,  where  fhe  is  unable  to  do  this,  there  'arifes  a  lefs  noble  me- 
“  tal  ;  and  that- if  the  fulphur  be. not  ftridfly  homogeneous,  there  will  arifea 
“  ftill  mere  imperfect  metal.”  Such,  rtow,  is  that  abftrufe,  formidable 
dodbeine  of  the  alchemifts  ;  fo  undefervediy  exclaimed  againft  by  the  other' 
philofophers. 

CO  ROLL.  IV. 


Metals,  therefore,  appear  tranfmutable  into  one  another.  For  if  mercury 
be  the  common  matter  of  all  metals  ;  and  if  all  the  difference  lie  in  the  fix-  *  m 
ing  matter,  which,  as  ’tis  more  or  lefs  fubtile  and  pure,  conftitutes  this  or 
that  metal ;  *tis  no  way  improbable  they  fhould  be  converted,  by  a  purer 
fixing  fulphur’s  taking  place  of  a  corrofive  one,  into  a  more  perfect  me¬ 
tal. 


COROLL.  V. 


Thepureft  metals  refult  of  the  pureft  and  mod  defecate  mercury,,  join’d  cf^ption  of 
with  the  fubtileft  fulphur  ;  hence  mercury  of  gold  is  heavier  than  common me- 
mercury,  which  has  always  fome  impure  part  that  is  lighter  than  gold  :  and  ■  * 
could  that  be  taken  away,  and  the  fixing  fpirit  be  added,  it  would, become 

gold. 

COROLL,  vr. 


The  im  per  fed!  metals  confift  of  impure  mercury,  and  imperfedl  fulphur;  f?. 

each  containing  feme  other  variable  heterogeneous  matter  in  it  :  thus  tin 
expofed  to  the  fire,  emits  a  fume  which  whitens  copper  ;  alter  which,  it 
exhales  a  pure  fulphur. 

The  reality  of  fuch  a  third  matter  is  evinc’d  hence,  that  all  thefe  bafer 
metals  are  refclvable,  net  only  into  mercury,  and  fulphur,  but  alfo  into 
fcoria,  or  fordes,  which  are  lighter  and  more  earthy  than  either  of  the  o- 
ther,  and  accordingly  fwim  therein. 

If  this  matter,  can  either  be  changed,  or  be  perfectly  purg’d  away,  any  . 
one  metal  were  convertible  into  any  other  ;  the  moil  impure,  into  the  pu¬ 
reft.  Thus,  Gentivoglio  :  Nature  fublimes  mercury  in  the  earth ,  by  heat ; 
which  fublimation  is  repeated  again  and  again,  till  every  thing  impure  and  hete¬ 
rogeneous  be  carried  away ,  and  what  is  pure  left  at  the  bottom.  When  what  is 
thus  left ,  is  quite  pure ,  it  is  gold.  Agreeable  to  this,  is  that  of  Monfi  Homberg  : 

Separate  the  pure,  from  the  impure,  over  and  over  ;  and  you  will  obtain  what  you 
defire.  'This  is  juft  the  cafe  of  nature :  ij  J, he  can  carry  the  ftp  ar  at  ion  to,  its  pitchy , 
gold  is  produc’d  $  oiherwife,  fome  bafer  metal. 

This  fixing  fulphur  is  held  by  fome  alchemifts  an  univerfal  medicine  in 
all  cafes  where  the  innate  warmth  is  wanting,  and  the  native  force  decay’d 
but  in  acute  cafes,  it  is  quite  the  contrary,  and  certainly  deftroyst.  Thus,. 

hit 
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sn  Centivoglio ,  an  alchemift  enquires  of  fulphur,  which  appear’d  to  him  in 
his  fleep  ;  Is  the  univerfal  medicine  in  thee  ?  Yes,  replies  fulphur ;  provided  you 
apply  me  -where  tie  vital  heat  and  force  of  fire  is  wanting  :  but  where  there  is  too 
much  of  that  heat  and  force  in  the  body ,  I  defir  oy.  Hence  Helmont  was  induc’d 
to  believe  fulphur  to  be  the  grand  elixir;  buc  Centivoglio,  and  Van  Suehten,  a 
difciple  of  Paracelfus,  more  difcreetly  limit  the  ufe  of  this  univerfal  medicine, 
to  chronical  cafes,  and  particularly  hydropical  and  lunatic  ones. 

Thus  much  for  metals:  and  by  this  time,  what  with  our  own  experi¬ 
ments,  and  what  with  the  fure  observations  of  the  beft,  and  moll:  intelli-*- 
gent  authors,  we  have  got  a  pretty  adequate  notion  thereof. 

We  have  added  what  relates  to  the  art  of  tranfnuting ;  that  fuch  as 
have  the  curiofity  to  .  make  any  experiments  in  this  kind,  may  have  fome 
laws,  marks,  or  aims,  whereby  they  may  fecurely  diredf  themfelves  ;  and 
that  fuch  as  might  be  in  danger  of  being  impofed  on  by  fraudulent  al- 
.  chemifts,  may  be  furnifhed  with  means  to  difcover  the  deceit.  The  weight, 
once  more,  is  the  immutable  judge  and,  in  all  cafes  of  doubt,  appeal  to 
the  balance. 

This  do&rine.  of  tranfmutation,  may  be  of  efpecial  fervice  to  the  no¬ 
vices  inchemiftry  ;  who,  by  I  know  not  what  fatality,  have  an  almoft  uni¬ 
verfal  itch  after  the  philofopher’s  ftone,  and  the  making  of  gold.  In- 
ftances  of  vain  people,  reduced  from  plentiful  fortunes  to  the  loweft  beg¬ 
gary,  by  their  own  conceits,  or  the  empty  pretenfions  of  defigning  al- 
chemifts,  fall  under  mod  peoples  obfervation. 
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Second  Clafs  of.  Fo fills. 


Salts. 


AFter  metals,  the  next  bodies  in  order  of  fimplicity,  are  falts  ;  the®*®* 
definition  whereof  is  as  follows  : 

Salt  is  a  fojjil  body ,  fufible  by  fire ,  and  congelable  again ,  in  the  coldy  into  Defined, 
brittle  glebes  or  cryfials  ;  foluble  withal  in  watery  fo  as  to  dif appear  therein  y 
never  malleable  ;  and  having  fomething  in  it  which  to  the  organ  of  tafie  affords  a 
fenfation  of  acrimony  or  fharpne fs. 

Such  is  the  precife  idea  of  a  fait ;  which  agrees  to  all  falts  whatever  ; 
and  by  which  a  fait  is  diftinguilhed  from  all  other  foflil,  vegetable,  and 
mineral  bodies. 

The  properties  peculiar  to  any  fpecies  of  falts,  are  not  taken  into  this  de¬ 
finition  :  thus,  we  don’t  fay,  that  it  excites  thirft,  or  the  like  ,  fince  the 
fait  in  fugar  is  fweet,  and  has  no  fuch  effedl. 

Fojfil-falts  are  of  two  kinds  ;  native  or  fimple ,  and  compound.  We  have 
here  only  to  do  with  the  native  ones  :  which  are, 

i°,  Sea-falty  fal  marinusy  thus  called  becaufe  extratted  from  fea-water :  Commtn  [a* 
it  is  the  moil  univerfal  of  the  whole  tribe  ;  being  found  in  every  part  of  the 
ocean,  and  in  every  gulph,  &c.  communicating  therewith  :  witnefs  the 
faline  tafte  in  all  fea-water  j  but  in  lakes,  or  other  flagnant  waters,  it  is 
fcarce  found  at  all  *. 

’Tis  this  faltnefs  of  the  ocean  that  prevents  its  growing  fetid,  and  pu¬ 
trefying  by  the  heat  of  the  fun ;  and  yet,  notwithstanding  all  its  faltnefs, 
the  frefhelt  fiihes  live,  and  grow  therein.  It  is  found  in  greateft  abun¬ 
dance,  where  the  fun’s  heat  is  the  moil  intenfe  ;  and  the  leaft  in  the  coldeft 
regions.  This 


*  For  feafalty  the  greateft,  and  beft  part, 
is  made  along  the  coafts  of  France.  There 
arc  two  kinds  of  it ;  the  one  requiring 
the  fun’s  rays  to  bring  it  to  a  confidence, 
call’d,  from  its  brown  colour,  bay-falt  ; 
the  other  receiving  its  confidence  from 
the  heat  of  a  fire,  called  ivhite-falt :  either 
the  one  or  the  other  method  is  pra&ifed, 
according  to  the  difpofition  of  the  coafts 
where  ’tis  made.  If  they  rife  in  downs,  or 
banks  of  fands,  the  fait  is  made  by  fire, 
in  copper,  or  leaden  veflels  :  if  the  bot¬ 
tom  be  clayey,  the  fait  is  cryftallized 
•  wholly  by  the  aftion  of  the  fun.  The 
method  of  proceeding  in  each,  is  as  fol¬ 
lows  : 

P 


i°,  For  bay-falt.  Low,  marftiy  grounds, 
difpofed  by  nature  for  the  reception  of 
the  fea-waters  when  the  tide  fwells,  and 
provided  with  banks  and  fluices  to  retain 
the  fame  ;  they  call  a  falt-marfb.  Thefe 
falt-marfhes,  the  bottoms  whereof  they 
ram  with  great  care,  are  divided  into 
fquare  pfts  or  bafons,  feparated  by  little 
dikes  ;  and  into  thefe  bafons,  when  the 
feafon  is  at  hand,  they  let  in  the  fea-wa¬ 
ter.  The  fait- feafon  is  from  the  middle 
of  May  to  the  end  of  Aueufi.  The  water 
is  admitted  to  the  height  of  about  fix 
inches  ;  after  having  firft  let  it  reft,  and 
warm  two  or  three  days  in  huge  refer- 
voirs,  without  the  works,  that  it  may 

come 
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This  fea- water,  being  firft  percolated  thro’  a  Manica  Hippocratic  or 
ftraining-bag,  is  then  boil’d,  fcut^’d,  and  evaporated  to  the  confiftence  of 
a  brine  or  pickle  ;  (which  is  proved  by  a  new-laid  egg’s  fwimming  there¬ 
in,)  in  which  ftate  being  left  to  fettle,  the  fait  finks  to  the  bottom  in 
cryftals. 

2°,  Sal  gemma ,  popularly  call’d  rock-falt ,  is  dug  out  of  mountains,  and 
cloven  or  flit  into  glebes  or  lumps. 

The  fined  in  all  Europe  is  in  a  mountain  of  Catalonia ,  not  far  from  the 
city  Barcelona  :  but  there  is-  fcarce  any  part  of  the  earth  without  it  ;  no 
part,  at  lead,  that  has  any  mines  at  all.  In  Poland ,  Raffia ,  &c.  there  are 
leveral  whole  mountains  thereof  *. 

Thus 


come  in  luke-Warm.  The  water  admitted, 
the  fluices  are  flint,  and  the  reft  of  the 
Work  left  to  wind  and  fun. 

The  furface  of  the  water  being  ftruek, 
and  agitated  with  the  dircd  rays  of  that 
luminary  ;  thickens,  at  firft  imperceptibly; 
and  becomes  at  length  cover’d  over  with 
a  flight  cruft ;  which,  continuing  to  har¬ 
den,  is  wholly  converted  into  fait.  The 
water  in  this  condition  is  fo  hot,  that  the 
hand  can’t  be  put  in  without  fealding. 
When  the  fait  has  receiv’d  its  full  coc- 
tion,  they  break  the  cruft  with  a  pole  ; 
upon  which  it  fir.ks  to  the  bottom  : 
whence,  being  dragg’d  out  again,  they 
leave  it  in  heaps  about  the  pit,  to  com- 
pleat  its  drying  ;  covering  it  over  with 
ftraw,  or  rufhes,  to  fecure  it  from  the 
rain. 

Eight,  ten,  or  at  moft  fifteen  days,  hav¬ 
ing  thus  compleated  the  cryftallization  , 
they  open  the  fluices,  when  the  tide  rifes, 
for  a  frefh  ftock ;  and  thus,  alternately, 
while  the  feafon  holds. 

a°,  White  fea-plt.  On  the  flat  diores  of 
Normandy,  they  gather  a  muddy  fand,  which 
the  rifing  tide  has  impregnated  with  its 
waters  for  feven  or  eight  days.  This  fand 
being  removed  into  pits  for  the  purpofe, 
difeharges  itfelf,  by  degrees,  of  all  its  wa¬ 
ter  ;  which  filtrates  thro’  fome  ftraw, 
wherewith  the  bottom  of  the  pit  is  fill’d; 
and  trickles  into  veffcls  fet  on  purpofe  to 
receive  it. 

This  water  they  lade  out  into  leaden 
boilers,  with  furnaces  under  them.  As 
foon  as  it  begins  to  boil,  they  take  off  the 
skin,  which  rifes  in  great  quantity  ;  and 
in  proportion,  as  it  diminifhes,  throw  in 
frefh  water,  which  they  continue  to  skim, 
as  before.  When  it  thickens,  they  keep 


fit  continually  ftirring  ;  and  when  the 
grain  is  form’d,  take  it  off  the  fire. 

This  done,  it  is  put  in  large  ofier- 
baskets;  where  it  ftands  fome  time  to  pu¬ 
rify,  and  drain  itfelf  of  certain  humidities 
that  remain’d  :  when  dry,  it  is  laid  on 
heaps,  and  thence  carried  to  the  maga¬ 
zines. 

Note,  They  have  a! fo  a  method  of  refi¬ 
ning  bry-falt  into  white-frit,  by  boiling  it 
in  large  fiat  caldrons ;  which  not  only 
takes  away  a  deal  of  its  acrimony,  and  al¬ 
ters  its  colour,  but  is  alfo  found  to  increafe 
the  quantity. 

*  This  fait  appears  to  have  been  entirely 
unknown  to  the  antients.  id  liny,  indeed, 
gives  us  fome  curious  things  about  falts, 
which  wc  fhould  have  been  glad  to  have 
tranferibed  hither,  could  we  believe  them 
as  true  as  they  are  pretty.  Inftead  hereof, 
we  fhall  content  ourfelves  with  what  well- 
warranted  relations  we  could  get  of  thofe 
celebrated  falt-mines  of  Wilizca  in  Poland  ; 
from  whence  the  reft  of  Europe  is  fupply’d 
in  great  meafure  with  this  fair. 

The  mines  in  the  village  fVdfce,  five 
leagues  from  Cracow ,  were  firft  difeovered 
in  1251  ;  their  depth,  and  capacity,  are 
furprizing  :  within  them  is  found  a  kind 
of  fubterraneous  republic,  which  has  its 
polity,  laws,  families,  and  even  high  ways, 
and  common  carriers ;  horfes,  and  other 
cattle  being  kept  here  to  draw  the  fait  to 
the  mouth  of  the  quarry,  where  it  is  ra- 
ken  up  by  engines.  Thefe  horfes,  when 
once  they  are  down,  never  fee  the  light 
more ;  but  the  men  take  frequent  occa- 
fions  of  breathing  the  village-air.  When 
a  traveller  is  arrived  at  the  bottom  of  the 
ftrange  abyfs,  where  fo  many  people  are 
interr’d  alive,  and  where  fo  many  are 

even 
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This  fait  being  diffolved  in  water  welMcum’d,  and  fet  in  a  cool  place, 
flioots  into  cubical  or  prifmatical  cryftals,  very  fmooth,  polite,  &c. 

Thefe  two  falts  fcarce  differ  in  any  thing  but  the  place  they  are  found 
in ;  unleis,  perhaps,  in  the  degree  of  purity,  and  drynefs ;  in  which  the 
latter  exceeds.  They  have  both  the  fame  effe&s  on  gold,  which  is  not 
diffolvable  by  any  other  fait  in  nature,  but  thefe  two.  They  have  the 
fame  effe&s,  too,  in  the  making  of  fpirit  of  fait,  in  fertilizing  barren 
grounds,  in  feafoning,  pickling,  and  other  culinary  ufes;  and  their  fade 
is  the  fame. 

In  effedt,  there  is  no  room  to  doubt  but  that  they  are  really  one  and  the 
fame  fait ;  and  that  fea-falt  had  its  firft  rife  from  fal  gemma  diffolved  at 
the  time  of  the  flood ;  and  fince  that,  by  earthquakes,  inundations,  &c. 
which  have  laid  parts  of  the;  earth  under  water. 

Thefe  two  are  called  perfect  falts ,  and  are  of  all  others  the  mod  fixed, 
and  immutable  both  in  the  fire  and  the  human  body :  falt-petre,  even  the 
mod  refined,  perifhes,  or  is  quite  lod  when  fwallowed  down  ;  and  fal- 
ammoniac,  borax,  &c.  fhew  no  figns  of  themfelves  in  the  urine  :  but  fea- 
falt,  &c.  may  be  always  drawn  from  it;  fo  that  it  mud  be  allow’d  an  ex¬ 
ceedingly  Ample  body  *. 

The 


even  born,  and  have  never  ftirr’d  out ;  he 
is  furprized  with  a  long  feries  of  lofty 
vaults  fiiftain’d  by  huge  pilafters  cut  with 
the  chiffel  ;  and  which,  being  themfelves 
rock-falt,  appear,  by  the  light  of  flam¬ 
beaux,  which  are  inceflantly  burning,  as 
fo  many  cryftals,  or  gems  of  various  co¬ 
lours,  cafting  a  luftre  which  the  eye  has 
much  ado  to  bear. 

The  rocks  of  fait  are  hewn  in  form  of 
huge  cylinders ;  the  workmen  ufing  ham¬ 
mers.  and  chiffels,  much  as  in  our  ftone- 
quarries.  As  foon  as  the  maifive  pieces  are 
get  out  of  the  quarry  ;  they  break  them 
into  fragments  fit  to  be  thrown  into  the 
mill,  where  they  are  ground  into  a  coarfe 
farina,  or  flower. 

Here  are  two  kinds  of  fal  gemma,  the 
one  harder,  and  more  tranfparent,  and 
which  appears  to  be  the  more  pcrfeftly 
cryftallized.  This  is  the  proper  fal  gemma, 
and  is  fequcntly  cut  like  cryftal,  and 
form’d  into  toys,  chaplets,  little  vafes, 
&Pc.  The  other  is  lefs  compaG,  and  only 
fit  for  kiteben-ufes.  One  of  the  chief 
wonders  or  the  place  is,  that  thro’  thefe 
mountains  of  fait,  and  along  the  very 
middle  of  the  mine,  there  runs  a  rivulet 
of  freih  water,  fufltcient  to  fupply  the  in¬ 
habitants. 


J  In  the  falt-mincs  of  the  Upper-Hungary, 
and  the  mountains  of  Cardonna  in  Catalonia , 
the  falt-ftone  is  found  of  various  colours, 
bay,  white,  red,  blue,  green,  brillant,  QPc. 

*  To  the  fame  fpecies  of  falts,  muft, 
likewife,  be  refer’ d  that  commonly  made, 
and  ufed  in  our  own  country  ;  viz.  the 
fait  drawn  from  brackifh  fprings ;  which, 
no  doubt,  either  arifes  from  the  fair-water 
of  the  fea  receiv’d  up  thro’  certain  fubter- 
raneous  cavities,  and  deposited  here  ;  or 
from  fome  mineral  or  gem  fait,  lodg’d  in 
the  Jlrata  of  fome  of  the  mountains  not 
far  off,  wafh’d  down  by  fome  rivulet  or 
track  of  water,  and  gather’d  here.  The 
way  of  preparing  it,  is  thus  : 

Near  the  fpring  is  built  a  faltern  or  boil- 
ing-houfe,  furniihed  with  feveral  huge, 
flat  pans,  with  each  its  grate,  and  fur¬ 
nace.  Into  thefe  the  brine  is  convey’d  by 
pipes  ;  the  fire  kindled  ;  and  in  two  hours 
time  the  liquor  begins  to  be  ready  to  gra¬ 
nulate,  which  is  known  by  a  thin  skin 
riling  at  the  top,  which  ti  ey  skim  off  into 
brine-tubs.  The  fand,  which  the  water 
yields  pretty  plentifully,  1  by  the  violence 
of  the  boiling  caft  to  the  fidcs,  and  cor¬ 
ners  of  the  boiler  ;  where  they  ladt  it  out 
into  vefleis  for  that  purpole.  Both  '.his 
P  z  laliU, 
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Theory  of  Chemistrt. 

3°,  Is  falt-petref  called  alfo  nitre  *,  and  Jal  nitri9  whofe  cha- 
raSers  are,  i°.  That  its  cryftals  are  of  a  prifmatic  figure,  with  hexa-  • 
gonal  bafes.  20,  That  it  diffblves  by  fire  more  readily  than  any  other 
fait ;  but  with  fome  difficulty  by  water  or  moift  aif.  3®,  That  it  is  the 
coldefl:  of  all  faits,  and  affe&s  the  tongue  much  like  ice  ;  having  a 
faltiflr  favour  withal.  40,  That  it  is  the  bafis  of  Aqua  fortis ,  and  dif- 
folves  filver. 

As  to  the  origin  of  falt-petre,  Ws  controverted  among  naturalifts,  whe¬ 
ther  it  be  a  foflil  or  an  animal  fait ;  fome  holding  it  producible  from  the 


fand,  and  the  fcum,  contain  fait,  which 
they  procure  by  a  future  operation. 

The  fand  being  removed,  they  {hut  up 
the  vent-holes,  and  door,  and  let  the  fire 
go  out ;  and  in  twelve  hours  time,  the 
fait  is  precipitated  to  the  bottom  ;  where  it 
grows  hard;  a  liquor,  call’d  the  bittern,  re¬ 
maining  a-top ;  which  being  boil’d  over 
again,  yields  more  fait. 

To  make  the  fair  precipitate  more  rea¬ 
dily,  they  frequently  ufe  beef-fuet,  and 
wine-lees,  of  each  an  equal  quantity ; 
melting  them  together,  and  putting  an 
ounce  of  the  mixture  on  the  end  of  the 
flice,  and  turning  it  round  in  the  liquor, 
till  all  be  fpent :  then,  after  two.  hours  at 
moll,  opening  the  vent-holes,  &c.  and 
quickening  the  fire,  they  lade  away  the 
liquor  ;  and  find  the  fait  lying  at  the  bot¬ 
tom. 

Laftly,  taking  it  our,  they  put  it  into 
cribs  or  fepels  like  hap- racks ;  where,  after 
eight  hours  draining,  it  is  found  a  hard, 
granulated  fait  ;  yet  it  continues  dripping 
a  fortnight  longer  ;  and,  unlefs  it  be  fre¬ 
quently  ftirr’d,  becomes  rocky, 

*  As  to  that  of  the  antients,  is  difputed 
among  naturalifts,  whether  their  nitre ,  na- 
trurn, were  the  fame  with  our  falt-petre.  The 
account  Serapion  gives  us  of  nitre,  fhould 
make  them  very  different  ;  for  he  fays  it 
was  dug  out  of  mines  like  thofe  of  com¬ 
mon  fait.  He  adds,  that  their  nitre  was 
of  four  kinds,  denominated  from  the  coun¬ 
tries  whence  it  came  ;  viz-  Armenian,  Ro - 
rtlan,  African,  (call’d  Aphranitre ,  and  by  Avi¬ 
cenna,  Baurach )  and  Egyptian,  which  being 
the  moft  famous,  gave  name  to  all  the 
reft  ;  itfelf  being  denominated  from  Nitria, 
a  province  in  Egypt,  where  it  was  found 
■in  great  abundance.  He  allures  us,  too, 
that  their  nitre  was  of  divers  colours,  viz . 


white,  red,  and  livid ;  that  fome  was 
fpungeous,  others  more  compact,  others 
tranfpareet,  others  fcaly,  &c. 

The  learned  Schelhammer,  in  an  exprefs 
treatife,  Be  nitro,  turn  veterum  turn  nojlroy 
fets  the  thing  in  a  very  different  light  :  the- 
antients,  he  obferves,  diftinguilhed  v/]&v9 
nitre  ;  avgovtj&r,  Aphranitre ;  and  olqpos  ?/]?»*. 
fpuma  nitriyOv  fcum  of  nitre.  He  adds,  that 
Agricola,  and  other  authors,  are  miftaketv 
when  they  fay  that  there  were  antiently 
mines  in  Lydia,  Magnefia,  Cana,  &>c.  out 
of  which  nitre  was  dug  like  ftones  outof 
a  quarry.  The  nitre  ufed  by  the  antients 
was  brought  from  feveral  countries  men¬ 
tioned  by  Pliny,  lib,  xxxLc.  10.  A  lake 
in  Macedonia,  whofe  waters  were  nitrous, 
furnifhed  the  greateff  quantity,  and  the 
beft  ;  it  was  call’d  callufiricum ,  from  a 
neighbouring  cape  in.  the  gulph  of  Theffa - 
lonica  ;  and  was  form'd,: like  a  cruft  on  the 
furface  of  the  water,  during  the  dog-days. 
On  the  other  hand,  the  waters  of  the  lake 
Afcanius  in  Bithynia,  and  thofe  of  certain 
fprings  near  Chalets ,  were  fweet,  and  por¬ 
table  toward  the  furface,  yet  nitrous  at 
bottom.  There  was  alfo  nitre  gathered 
on  the  ground  near  Philippi  in  Thrace  ; 
but  it  was  little,  and  of  no  great  var 
luc.  The  valleys  of  Media  alfo  furnifhed 
fome. 

The  reader,  who  is  curious  to  enter 
more  minutely  into  this  controverfy,  may 
confult  the  Ail  a  Erudit.  Lipf.  Ann.  1707, 
p.  361.  Ann.  1709.  p.318.  Ann.  1711. 
p.  214.  The  Ephemer.  Curiof  Nat.  Bee.  1. 
Ann.  1.  p.  290  8c  403.-  Ann.  4  8c.  5.  p.285. 
Ann.  6‘  8c  7.  p.  1 70.  Ann.  8.  p.  270.  Ann. 
9  8c  10.  p.  270.  Bee.  2.  Ann.  3.  p.  87.. 
Ann.  4.  p.  21.  Ann.  "j.  p.306.  Ann.  9.  p.  88, 5 
&c. 


mere 
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mere  excrements  of  animals  *.  But  this  is  not  fo  juft,  as  to  fay  that  it  is 
produced  from  thofe  excrements  intermixed  with  the  falts  of  vegetables,  &c. 
which  feems  to  conftitute  it  rather  an  hermaphrodite,  or  fait  of  a  middle 
kind,  between  foflil  and  animal  f. 

We  have  four  forts  of  falt-petre  ;  two  native  or  foflil ;  and  two  fafti~ 

nous*  '  _  r' 

Th efirft  native  falt-petre  is  brought  from  the  Levant ;  where  it  is  dug 
up  from  under  ground,  in  mountains,  &c.  in  form  of  a  varioufly  colour  a 
mineral  glebe  ||. 

The  fecondy  called  Natrony  or  the  Egyptian  nitre,  is  of  a  more  cineritious 
colour,  and  a  bitterer  tafte  j  approaching  nearer  to  the  nature  of  a  fal~ 
ammoniac. 

It  is  not  produced  from  the  plant  kali ,  or  falt-wort,  as  fome  have  ima¬ 
gined  ;  but  from  a  huge  lake  in  Egypt ,  on  whofe  banks  the  camels,  and 
other  animals,  lay  their  excrements ;  which  by  the  inundations  of  the 
lake  being  drawn  into  the  water,  are  fuppoied  to  afford  the  matter  of  this 
fait. - 

The  water  of  this  lake  being  fcorched,  and  evaporated  by  the  heat  of 
the  fun,  gathers  a  pellicle  or  fcum,  which  being  diffolved,  and  cryftallized, 
yields  the  fait  **« 

3  The 

■i/. 


*  M.  Homlerg  obferves,  that  all  the  fait 
petrc  we  now  have,  is  either  drawn  from 
earths  moiften’d,  and  manured  with  the 
excrements  of  animals ;  or  from  old  walls, 
and  the  plaifter  of  ruin’d  buildings  im¬ 
pregnated  with  the  excrcmentirious  effluvia 
of  the  animals  that  inhabited  them.  Mem . 
de  l' Academie. 

t  Indeed,  falt-petre  may  be  made  many 
ways.  M,  Lemery  made  it  both of  animal, 
and  vegetable  matters.  Ludovicus  obferves, 
that  the  art  of  making  a  real  nitre  of  the 
effential  falts  of  certain  plants,  join’d  with 
a  fixed  fait,  has  been  known  long  ago  ; 
oil  of  tartar  -per  deliqwum y  pour’d  on  fpirit 
pf  nitre,  evaporated  to  a  cuticle,  and  left 
to  cryftallize,  does  the  bufinefs,  JPJouv. 
Cours  de  Chymie. 

||  This  fpecies  of  falt-petre,  call'd  mineral 
falt-petre ,  is  found  in  feveral  places  in  the 
kingdom  of  Perjia,  QPc.  particularly  about 
Agra  ;  in  villages  antiently  populous,  but 
now  defert.  ’Tis  alfo  found  in.  fome  places 
about  the  river  Wolga. 

The  glebe  or  earth  front  which  it  is 
procured,  is  of  three  different  kinds ; 
black,  yellow,  and  white  -  The  method  of 
procuring,  is  thus  ;  two  flat  pits  are  -  dug, 
one  of  which  they  fill  upwitjj  the  mineral 
earth  turning  water  upon  it  for  fome 


•  ime,  and  then  treading  it  with  their  feet 
into  the  confiftcnce  of  a  pap;  and  letting, it 
(land  two  or  three  days  for  the  water  to 
Imbibe,  and  extract  all  the  fair.  They 
then  fhife  the  water  into  another  pit, 
where  Handing  fome  time,  it  fiioots,  and 
cryftallfees  into  falt-petre.  .  To  purify  ir, 
they  boil  it  once  or  twice,  as  they  would 
have  it  more  or  lefs  pure. 

**  This  falt-petre  is  furni fil’d  by  the 
waters  of  a  dead  lake  in  the  diftrift  of 
Ten  an  a  in  Egypt,  call’d  the  n'trian  waters , 
exalted  and  concoSed  by  the  heat  of  the 
fun,  much  after  the  manner  of  our  bay- 
fair.  This  is  the  natrum  or  anatrum  of  the 
antients,  which  our  druggifts  call  t:atron. 

Dr.  Huntingdon ,  who  was  on  the  fpot, 
obferves  that  natron  is  commonly  fuppofed 
to  rife  from  the  bottom  of  the  lake,  where, 
by  the  fun’s  hear,  it  is  condenfed,  and 
harden’d  inta  the  form-  we  fee  it :  but  his 
opinion  is,  that  it  is  rather  feparated  by 
the  fun  from  the  water.  Philof.  Tranfafo 
N« 

This  fait  agrees  with  our  falt-petre  in 
fome  properties,  viz,,  i-n  the  pyramidal 
■form  of  its  cryftals,  &c.  but  differs  from 
it  in  others,  viz.  its  lixivious  fmell,  fer¬ 
menting  with  acids,  '&>c.  Dr.  Leigh  takes 
it  to  come  nearer  to  the  nature  of  a  f,tl- 


no  Theory  of  Chemistry. 

The  firft  fpecies  of  factious  falt-petre  arifes  from  a  liquid  matter  or 
juice  exuding  out  of  old  walls,  and  gathering  into  little  white,  fiycculi ; 
which,  by  being  pounded,  become  falt-petre. 

This  matter  proceeds  primarily  from  the  calx  or  lime  of  the  walls  ;  tho* 
it  is  found,  that  if  the  {tones  themfelves  be  boil’d  in  water,  and  the  water 
hltred  and  infpiffated,  falt-petre  will  be  obtain’d. 

The  feccnd  is  procured  from  the  faces  f[,  and  urine  of  animals  :  nay,  all 
the  very  flefhy  parts  thereof,  when  putrified,  afford  this  fait. 

Sal  ammoniac.  The  40,  is  the  antient  fal-ammoniac ,  or  fal  Cyrenaic ,  deferibed  by  Pliny , 
and  Diofcorides. 

Its  generation  was  in  the  earth,  or  rather,  the  fands,  in  thofe  large  inns, 
or  Caravanferas ,  where  the  companies  of  travellers,  or  pilgrims,  flocking 
from  all  parts  to  the  temple  of  Jupiter  Ammon,  ufed  to  lodge.  Tne  me¬ 
thod  of  conveyance  in  thofe  parts  being  on  camels  ;  and  thefe  beafts,  wden 
in  Cyrene ,  the  province  wherein  that  celebrated  temple  ftcod,  mining  in  the 
flables,  or,  fay  feme,  in  the  parched  fands  ;  of  their  urine,  which  is  found 
remarkably  ftrong,  was  generated  a  fort  of  fait,  denominated,  fometimes 
from  the  temple,  Ammoniac ;  and  fometimes,  from  the  region,  Cyrenaic 

This  fait  being  now  no  longer  found  in  thofe  places,  fome  authors  fuf- 
pedf  there  never  was  any  fuch  thing  ;  and  that  the  antient,  as  well  as  tne 
modern  fal-ammoniac ,  was  faftitious. 

But  we  are  inclined  to  think  there  might  be  a  native  fait  of  this  kind  ; 
and  the  rather,  as  the  fait  belched  out  in  large  ftreams,  or  rivulets,  from 
mount  Atna,  is  of  the  fame  nature  ;  and  that  the  ordinary  fpuma  or 
froth  emitted  out  of  that  mountain,  affords  a  pure  fait,  which  anfwers  to 
moft  of  the  properties  of  th e  fal-ammoniac. 

The  true  reafon  why  this  fait  is  no  longer  found  in  its  former  place,  is, 
that  the  fane  of  the  antient  idol  is  now  out  of  date  ;  and  that  there  are 
no  oracles  to  be  confulted  there. 

Its  characters  are,  i°,  That  it  cools  water.  2°,  That  it  turns  Aqua, 
fortis  into  Aqua  regia,  and  diflolves  gold.  30,  That  it  remains  fixed  in  a 
gentle  fire,  but  fublimes  by  a  large  one.  40,  That  the  taffe  it  affords,  is 
quicker  than  that  of  fait,  and  refembles  that  of  urine. 

MoJen>  < ai  The  5  th  fait,  is  the  modern  fal  ammoniac,  which  fome  pretend  to  be  na- 

ammoniac.  t*ve  or  and  to  trickle  out  of  the  ground  in  Campania ,  and  other 

parts  of  Italy ;  as  alfo  about  mount  Atna,  in  Sicily,  in  form  of  a  liquor, 

which 


ammoniac:  which  opinion  is  confirm’d  by 
Dr.  Lifter,  from  a  conjecture,  that  moft  of 
the  faltwater  of  the  lakes  of  Eoypt  rnuft 
have  pafled  thro’  the  bodies  of  thole  vaft 
animals  wherewith  they  are  inhabited  ;  as 
crocodiles,  hippopotami  :  and  consequent¬ 
ly  rauft  have  been  render’d  urinous:  which 
is  the  charaffer  of  fal-ammoniac. 

•  This  fort  is  chiefly  made  in  France  ; 
particularly  in  the  arfenal  at  Paris ,  where 


there  is  a  corporation  of  falr-petre-makers 
appointed  for  the  purpole.  The  materials 
arc  chiefly  collected  from  old  buildings, 
ruins,  plaifter,  dove-houfes,  (tables,  privies, 
Qpc.  The  procefs  is  as  follows  : 

They  take,  for  inftance,  fome  old  plai¬ 
fter,  and  put  it  in  troughs,  or  vats  ;  here 
they  beat,  and  break  it,  and  pour  on  it  a 
lye  made  of  new  wood-afhes.  This  they 
repeat  ten  or  twelve  times,  till  it  be  fatu- 

rated 
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which  when  filtrated,  and  infpiffated,  becomes  fal- ammoniac.  But  \i$  cer¬ 
tain,  ah  .he  modern  fal  ammoniac  is  compound,  and  factious  }  and  confifts 
of  a  fcflil,  vegetable,  and  animal  fait  combined  together  *. 

The  6th  fait  is  borax ,  which  is  a  native,  foffil  fait,  of  a  very  extraor- Borax, 
dinary  kind ;  of  whofe  origin  we  have  no  well-warranted,  and  authentic 
account  f. 

It  is  very  fufible  by  fire,  and  in  cold  coagulates  again,  and  fhoots  into 
glebes  of  a  prifmatic  figure.  It  is  of  a  fweetifh  tafte,  promotes  the  fufion 
of  metals  by  fire ;  and  when  fprinkled  over  them,  ferves  to  cement  or 
folder  them  together. 

It  is  principally  ufed  by  goldfmiths,  and  other  artificers  to  folder  gold 
with  other  metals  ;  in  order  to  which,  they  apply  a  little  borax  powder 
on  the  gold,  and  melt  it  by  a  lamp  ;  whence  it  is  alfo  called  Chryfocolla ,  q.  d. 
glue  of  gold. 

The  7^  fait  is  alum,  which,  tho’  no  pure,  fimple,  native  fait,  yet  Alum, 
has  ail  the  properties  thereof  3  being  diflolvible  in  water,  acids,  &c. 

Alum  is  of  divers  kinds,  red,  roman ,  citron ,  faccharine ,  and  plumefe ; 
tho’  the  laft  is  not  properly  alum,  but  a  fort  of  foffil  fait,  which  remains 


rated  enough  to  fuftain  an  egg  :  then  they 
pour  it  into  frefh  veflels  ;  where,  in  cool¬ 
ing,  it  fhoots  into  little  greyifh  cryftals, 
intermixed  with  fea-falt.  This  done,  they 
dirtolve  it  again  in  a  lye,  wherein  the 
fea-falt  cryftallizes  fir  ft  and  thus  affords 
an  opportunity  of  fepavating  it  from  the 
falt-petre.  They  proceed  to  dirtolve,  and 
cryftallize  it  again  and  again  ;  skimming 
oil  the  remains  of  the  lye  each  time. 
When  the  fait  is  left  pure,  they  melt  it 
over  a  gentle  fire ;  and  thus  pour  it  into 
vertels  to  keep. 

*  There  is  fearce  any  drug  more  com¬ 
mon  than  fal-ammoniac  ;  and  yet  we  neither 
know  whence  it  comes,  nor  how  ’tis 
made.  All  that  is  certain,  is,  that  it  is 
brought  from  the  Levant.  The  chemifts 
all  allow  it  a  volatile,  urinous  fait,  pene 
trated  by  an  acid  ;  and  have  divers  ways 
of  making  the  like  :  the  common  way  is 
by  putting  one  part  of  common  fait  to 
five  of  urine  ;  to  which  feme  add  half  the 
quantity  of  foot.  The  whole  being  put 
in  a  vert'd,  they  raife  from  it  by  fublitna- 
tion  a  whitifh,  favinacious,  friable  fub- 
ftance  ;  which  is  what  they  call  fal- ammo¬ 
niac.  But  M.  Lemery  fhews,  that  what  is 
imported  to  us  from  abroad,  muff  be  made 
after  a  different  manner.  He  even  con¬ 
cludes,  that  it  is  made,  as  our  common  fait 
is,  by  mere  lotioD,  and  evaporation. 


t  Fliny  fpeaks  of  borax  at  large,  in  his 
Nat.  Hfory,  lib.  xxxiii.  c.  5.  but  his  ac¬ 
count  is  nor  perfe&Iy  confident  with  mo¬ 
dern  experience.  He  divides  borax  into 
native,  and  factitious  :  The  native,  accor¬ 
ding  to  him,  is  a  kind  of  muddy  juice, 
running  in  gold,  filver,  and  copper,  and 
even  lead-mines  ;  which  being  congeal’d, 
and  harden’d  by  the  winter’s  cold,  arrives 
at  the  confidence  of  a  pumice.  As  to  the 
artificial,  he  fays,  it  is  made  by  pouring- 
water  into  the  vein  of  a  mine  all  the  win¬ 
ter  long,  till  June ;  and  then  leaving  it  to 
dry,  and  harden  for  three  months  :  fo 
that  borax,  according  to  this  naturalift, 
fhould  be  no  more  than  the  mineral  cor¬ 
rupted.  He  adds,  that  the  borax  becomes, 
yellow,  white,  green,  or  black,  accor¬ 
ding  to  the  mine  it  is  found  in. 

The  moderns,  likewife,  admit  of  a  na¬ 
tive,  and  an  artificial  borax  :  The  na¬ 
tive  is  a  mineral  fait,  not  unlike  fal  gemme, 
dug  out  of  the  earth  in  divers  parrs,  par¬ 
ticularly  in  Perfia*  It  is  alfo  found  at  the 
bottom  of  a  torrent,  running  from  the 
mountains  of  Furbeth ,  near  the  confines  of 
White  Tartary . 

The  factitious  is  only  the  native  puri¬ 
fied,  and  refined,  by  diflolving  itin  watesy 
filtrating  and  cryftaJlisir.g, 


fixed 
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fixed  in  the  fire.  The  faccharine  again,  is  artificial ;  and  therefore  has  no 
place  among  native  alums  *. 

Alum  diffolves  in  water  ;  and  what  remains  undiflolved,  at  bottom,  is  a 
fort  of  calx,  which  diflolves  readily  enough  in  oil,  or  fpirit  of  vitriol. 
And  hence,  there  arifes  fome  doubt  whether  alum,  as  it  leaves  an  earth 
or  caput  movtuum  behind  it,  does  properly  belong  to  the  clafs  of  faits. 

The  8th  and  lafi  is  a  certain  vague-falt  or  acid,  diffufed  in  all  parts  of  the 
earth  ;  which,  when  alone,  is  volatile ;  but  when  it  has  a  body  or  fubjedt 
to  adhere  to,  becomes  fixed. 

The  idea  of  this  fait  we  are  at  a  lofs  how  to  convey,  other  wife  than  by 
its  eflfe&s ;  it  feems  to  come  neareft  the  nature  of  fpirit  of  fulphur  per 
campanam  ;  and  is  difcovered  in  all  fulphur,  in  all  vitriol,  in  all  alum,  in 
all  nitre,  in  all  foflil  coals,  &c.  This  fame  acid  is  that  pernicious  fume  or 
damp,  found  in  mines,  and  cellars  ;  the  fame  is  that  fmoke  which  flies 
from  bituminous  turf,  & c. 

This  we  call  the  I 'aline  acid  f,  and  look  on  it  as  a  vague,  indeterminate 
principle,  diftribured  thro’  every  part  of  the  globe,  both  infide,  and  out. 
*Tis  this  acid  that  difl'olves  iron,  and  copper  in  hot  baths  ;  this,  that  meet¬ 
ing  with  foflil  or  rock-oil,  coagulates,  afid  converts  it  into  fulphur  :  this 
that,  being  received  into  the  earthy  part  of  alum,  or  the  lapis  calcarius , 
converts  it  into  alum :  this,  in  fine,  that,  infinuating  into  the  fubftance  of 
iron,  produces  green  vitriol ;  or  into  that  of  copper,  blue  vitriol,  11  C '7c. 


*  England,  Italy ,  and  Flanders,  are  the 
countries  where  alum  is  principally  pro¬ 
duced.  The  Englijh  alum  is  made  from  a 
blueifh,  mineral  ftone,  frequent  in  the 
hills  in  Yorkjbire,  and  Lancaflsire.  This 
ftone  they  calcine  on  a  hearth  or  kiln ; 
then  fteep  it  fuccefiively  in  fcveral  pits 
of  water  :  then  boil  it  for  about  twenty- 
four  hours  :  Laftly,  letting  it  ftand  for 
about  two  hours;  the  impurities  fubfide, 
and  leave  a  pure  liquor ;  which,  removed 
into  a  Cooler,  and  fome  urine  added  to  it, 
begins,  in  three  or  four  days,  to  gather 
into  a  mafs  :  which  being  taken  out, 
xvafh’d,  and  melted  over  again,  is  fit  for 
ufc. 

rIn  the  alum-works  at  Civita  Vecchia,  the 
procefs,  as  deferibed  by  M.  Geeffroy,  is 
lbmewhat  different.  The  ftone,  which  is 
of  a  ruddy  hue,  being  calcined,  they  boil, 
and  diffolve  the  calx  in  water  ;  which  im¬ 
bibing  the  fait,  i.  e.  the  alum,  leparates 
it  from  the  ufelefs. earth/  .Laftly,  leaving 
the  water  thus  impregnated  with  fair,  to 
iland  for  fome  days,  it  cryftallixes  of  it- 


Ele- 

felf,  like  tartar  about  a  But,  and  makes 
what  they  call  rock-alum. 

At  Solfatara,  near  'Suzxuoli,  is  a  confide- 
rable  oval  plain,  the  foil  whereof  is  wholly 
faline  ;  and  fo  hot,  that  the  hand  cannot 
long  bear  it.  From  the  furface  hereof,  in 
fummer  time,  there  arifes  a  fort  of  flower 
or  faltilh  duft  ;  which  being  fwept  up, 
and  caft  into  pits  of  water  at  the  bot¬ 
tom  of  the  plain,  the  heat  of  the 
ground,  without  any  other  fire,  evapo¬ 
rates  the  water,  and  leaves  an  alum  be¬ 
hind. 

f  This  coincides  with  the  elementary 
fait,  or  faline  principle ,  the  balls  of  all 
foflil  faits.  See  it  further  confider'd  a- 
mong  the  other  elements,  under  the  ar¬ 
ticle  Operations. 

II  One  of  the  principles  into  which  ful¬ 
phur  is,  by  analyfis,  reducible,  is  an  acid 
fait  ,  which  Sir  /.  Newton  obferves,  “  is 
“  no  other  than  the  oil  of  fulphur  per 
“  camtanam;  and  which  abounding  much 
“  in  the  bowels  of  the  earth,  and  parti- 
“  cularJy  in  marcaflites,  unites  itfelf  to 

“  the 
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Elements  or  common  principles  of  falts. 


OF  foffil  falts ,  fome  are  fimple ,  i.e.  not  reducible  into  any  principles 
or  component  parts  ;  fuch  are  falt-petre,  and  borax. 

The  reft  are  all  refoluble  into  an  acid  fpirit,  and  an  infipid  earth*. 
Thus,  e.gr.  if  you  take  a  quantity  of  fea-falt,  and  lay  it  open  to  the  air 
in  a  (hallow  velfel  of  Mufcovy  glafs  ;  all  that  does  not  liquify,  is  earth  :  If 
it  be  in  a  place  fecure  from  duft,  the  fait  thus  liquified  becomes  brine; 
which  being  dried,  and  expofed  again  to  the  air,  and  this  repeated  over 
and  over,  the  whole  acid  fpirit  will  at  length  be  evaporated,  and  nothing 
left  behind,  but  the  infipid  earth,  which  readily  abforbs  any  Irefti  acids, 
&c.  poured  on  it,  and  re-commences  fait  f-  Salt,  therefore,  contains  a 
little  fiiare  of  earth  to  fix  and  retain  its  volatile  acid  ||. 


“  the  other  ingredients  of  the  marcaflite ; 
“  which  are  bitumen,  iron,  and  earth  ; 
<{  and  with  them  compounds  alum,  vi- 
*f  triol,  and  fulphur  :  with  the  earth  a- 
4‘  lone  it  compounds  alum  ;  with  the 
4‘  earth  and  metal,  vitriol  ;  and  with  the 
“  earth,  and  bitumen,  fulphur.  Optic. 

*  “  When  metals  corroded  with  a  little 
a  acid,  turn  into  ruft,  which  is  an  earth 
**  taftclefs,  and  indiffoluble  in  water  ;  and 
“  this  earth  imbibed  with  more  acid,  be- 
“  comes  a  metallic  fait :  and  when  fome 
“  ftoncs,  as  lpar  of  lead  diffolvcd  in  pro- 
“  per  menftruums,  become  falts  :  Do  not 
“  thefe  things  (hew,  that  falts  are  dry 
“  earth,  and  watery  acid,  united  by  at- 
“  tra£tion  ;  and  that  the  earth  will  not 
“  become  a  fait,  without  fo  much  acid 
“  as  makes  it  diffolublc  in  water.”  New¬ 
ton.  Optic,  p.  361. 

t  Yet  M.  Homberg  infills,  that  there  is 
always  a  little  fixed  fait  remaining  with 
the  earth.  Mem.  dc  VAcad.  170s. 


II  Foflil  falts  left  to  {hoot  or  cryftallize, 
aflume  certain  figures,  which  are  ufually 
attributed  to  them  as  their  proper  figures  ; 
tho’  fometimes  fuppofed  to  be  the  figures 
of  the  acids  of  thofe  fame  falts.  Thefe  fi¬ 
gures  are,  in  fea-falt,  cubes;  in  fa  1  gem, 
parallelepipeds  ;  in  falt-petre,  a  fort  of 
needle  form  ;  in  alum,  triangles,  with  the 
points  blunted  ;  in  borax,  flatted  ovals ;  in 
fal-ammoniac,  branchy  needles,  &V.  Yet, 
upon  examining  the  configuration  of  thefe 
falts,  it  will  appear,  that  fuch  figures  do 
by  no  means  belong  either  to  the  falts,  or 
the  acids,  procurable  from  them  ;  but  ra¬ 
ther  to  the  alcalies  whereby  they  are  dif- 
folved,  and  which  ferve  them  as  bafes. 
And  hence,  the  fame  acid  affumes  diffe¬ 
rent  figures,  according  to  the  different  al¬ 
calies  it  is  faturated  withal,  e'er  it  cry- 
ftallize.  Thus,  fpirit  of  nitre,  after  dif- 
folving  copper,  (hoots  into  hexagons ;  af¬ 
ter  iron,  into  irregular  fquares ;  after  fil- 
ver,  into  triangular,  dented  plates,  &c. 
Homberg.  Mem.  de  I’Acad,  R.  An.  1702* 


a 
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S  T  ON  E  S. 


Stones  defin'd*  T  |  ’’He  next  bodies,  in  order  of  fimplicity,  are  ft  one  s'.  Now, 

JL  A  ftone  is  a  fojjil  body ,  twice  as  heavy  as  water  ;  friable ,  and  therefore 
not  malleable ,  but  falling  under  the  hammer  into  powder  •  not  dijfoluble  in  water  • 
nor  farce  fufible  by  fire ,  but  rather  reducible  into  afhes. 

Stones,  therefore,  are  diftinguifh’d  from  metals  in  their  being  friable , 
which  is  a  property  that  even  diamonds  themfelves  are  not  without ,*  not- 
withftanding  what  the  antients  imagined  of  goats  blood  being  necelfary  to 
make  "’em  fo  :  and  they  are  diftinguifh’d  from  falts,  in  not  dijfolving  in  wa¬ 
ter:  as,  from  fulphurs,  in  not  fufing  by  fire. 

Divifiomffiones.  Stones  are  popularly  divided  into  vulgar,  and  pretious  ;  or,  which  a- 
mounts  to  the  fame,  into  opake,  and  tranfparent*. 

Precious  Stones. 


Precious  ftone ,  call’d  alfo  gem,  and  jewel,  is  that  which  is  durable,  trans¬ 
parent,  and  of  a  beautiful  colour,  or  water. 

Of  thefe,  there  are  three  kinds.  Firft,  fuch  as  are  entirely  tranfparent - 
which  again,  are  either  colourlefs,  as  the  diamond  ;  or  colour’d,  as  the 
emerald,  CT c.  The  2d,  brilliant,  or  Jhining,  as  the  Bohemian  granate  :  the 
3d,  Semi -tranfparent,  as  Oculus  cati,  opal,  &c. 

The  divifion  of  colour d  gems,  maybe  fubdivided  into  fuch  as  have  but 
one  colour  throughout ;  as  the  ruby :  or  fuch  as  have  fever al  colours ,  as  the 
amethyft  f. 

Among 


*  Some  other  naturalifts  make  more  mi¬ 
nute  divifions:  the  curious  and  learned 
bifhop  Wilkins ,  for  inftance;  confidering 
ftones  in  refpefl:  of  their  value,  makes  an 
intermediate  kind,  between  vulgar,  and 
precious,  viz*  middle  priz'd. 

The  accurate  Dr.  Woodward  chufing  tc 
confider  ftones,  not  in  refpeft  .of  value, 
which  is  arbitrary  andextrin(ic,but  offome- 
thing  that  belongs  to  themfelves,  divides 
them  into  thofe  found  in  larger  majfes ,  and 
thofe  in  l.’Jfer  majfes  ;  which  latter  he  fub- 
divides  into  fuch  as  do  not  exreed  marble  in 
hardnefs,  and  fuch  as  do  exceed  it.  Thefe 
laft  make  the  clafs  of  precious  flones  in  the 
other  divifions« 


f  Bifliop  Wilkins  divides  precious  ftone.? 
into  more. and  lefs  tranfparent.  The  lefs  tranf¬ 
parent  he  diftinguilhes  by  their  colours.- 
into  red,  as  the  fardius  and  cornelian  ; 
pale,  flelhy  colour,  like  that  of  a  man’s 
nail,  as  the  onyx;  bluexfh,  as  the  turquois; 
pale  purple,  as  the  chalcedony ;;  and  thofe 
of  various  colours,  as  opal  and  cat’s  eye. 

The  more  tranfparent  he  diftinguilhes  in¬ 
to  fuch  as  are  coloutlefs,  as  the  diamond 
and  white  faphir  ;  and  colour’d,  which 
are  either  red,  as  the  ruby,  carbuncle, 
and  granate  ;  yellow,  as  the  chryfolite, 
and  topaz  ;  green, as  the  emerald,  fmarugd, 
and  beryl  ;  blueilh,  as  the  faphir; and  pur¬ 
ple  or  violaceous,  as  the  amethift  and  hy¬ 
acinth,  Dr. 
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Among  precious  ftones,  the  firft  place  is  due  to  the  diamond,  or  ada -Diamond  the 
mant,  as  the  hardeft,  and  moll  tranfparent  of  all  others  3,  and  it  may  '"pZis*’ 
added,  the  moft  fimple,  and  homogeneous,  too  :  fo  that  the  diamond- feems0°»*. 
to  be  that  among  ftones,  which  gold  is  among  metals.  The  pfeudo-dia- 
mond  is  fufficiently  pellucid,  compact,  and  weighty ;  but  not  fo  hard,  nor 
capable  of  the  luftre  and  polifh  of  the  true  diamond. 

The  variety  of  ftones  feems  torefult  from  no  other  than  the  admixture  of  Variety  of  pre* 
other  heterogeneous,  perhaps  metalline  particles,  with  the  fimple  cryfialline^^/T^. 
bafe  f.  Thus,  according  to  the  feveral  circumftances,  kinds,  quantities  of 
the  fuperadded  metalline  impurity,  arife  feveral  kinds  of  ftones,  of  feveral 
properties,  colours,  weights,  &c.  The  cryftal  it  felf  is  abfolutely  pure, 
pellucid,  cclourlefs,  & c.  And  that  it  produces  ftones  which  are  otherwife, 
is  apparently  owing  to  fome  fubtile  metallic  fumes  it  imbibes  in  the  mine  ; 
and  according  to  the  different  quality  there arifes  a  gem  of  this,  or  that  de¬ 
nomination.  Thus,  e.g.  if  the^  acceffionary  matter  be  gold,  it  becomes  a  ru¬ 
by  ;  if  copper,  an  emerald  ;  if  lapis  lazuli  a  turcois,  &c.  laftly,  cryftal  it 
felf  in  all  its  purity  and  perfe&ion,  fix’d  by  fome  acid  fulphur,  makes  the 
diamond. 

The  diftinguilhingmark  in  precious  ftones,  is  the  fame  as  in  metals,  ’vfc.tbeir  wight, 
the  weight  ||  ;  nor  is  there  any  counterfeiting  of  ftones  more  than  metals, 
but  the  weight  will  difcover  it.  All  ftones,  e.  gr.  that  are  lefs  ponderous 
than  a  diamond,  & c.  are  infallibly  no  diamonds,  &c.  And,  on  the  con¬ 
trary,  whatever  ftone  has  the  weight  of  a  diamond,  is  really  a  diamond 
Tho*  the  hardnefs,  confider’d  with  the  weight,  makes  the  proof  ftill  more 
unexceptionable. 


Hence, 


Dr.  Woodward  divides  previous  ftones 
fomewhat  more  precifely,  into  opake,  fe- 
xni-opake  and  tranfparent.  Again,  ift,  the 
opake  are  either  of  one  colour,  as  the  tur- 
quois  ;  or  of  various  colours,  as  lazuli  and 
jafper.  2d,  Semi-opake ,  either  have  their  co¬ 
lours  permanent ,  as  the  agat,  chalcedony,  o- 
nyx,  fardonix,  cornelian,  and  beryl  ;  or 
their  colours  vary,  according  to  the  pofition 
of  the  light,  as  the  Oculus  cati  and  opal. 
3d,  Tranfparent  Jiones  are  either  with  colours  ; 
as  the  topaz  and  jacinth,  yellow,  or  parta¬ 
king  thereof;  granate,  ruby  and  amethift, 
red  ;  faphir,  water  faphire,  and  aquema- 
rine,  blue  ;  and  emerald,  or  cryfolire, 
green,  or  partaking  thereof.*  or  without  co¬ 
lours,  as  the  cryftal,  pfeudo-diamond,  white 
faphire,  and  diamond. 

t  For  the  origin  and  formation  of  gems, 
fee  the  note  at  the  ccnclufion  of  this  chap¬ 
ter. 


II  Dr.  Slave,  feems  to  ftretch  this  point, 
and  make  the  fpecific  weight  of  ftones  too 
adequate  a  ftandard.  He  fpeaks  of  feveral 
bodies,  which  appear,  in  all  refpefts,  like 
ftones,  and  are  commonly  rank’d  as  fuch  ; 
but  which,  by  the  hydroftatical  ballance, 
are  found  to  want  of  the  neceffary  weight, 
fuch,  e.  gr.  is  chalk,  and  various  other  bo¬ 
dies  taken  for  granted  to  be  ftones,  fome 
of  which  are  nearer  earths  than  ftones, 
and  others  nothing  but  earth,  fulphur,  and 
metal.  Of  the  former,  many  fall  ftiort  of 
our  ftandard  of  ftone,  and  others  exceed  it : 
whereas,  true  ftones,  fays  he,  tho*  differing 
much  in  hardnefs,  whether  pebbles,  flints, 
petrify ’d  waters,  &c.  do  anfwer  the  fame 
ftandard  of  fpecific  gravity  as  a  diamond 
does :  which  is  to  that  of  water  as  2 -to  t. 
Phil.  TranfaH.  N°  182. 

**  The  hydroftatical  ballance,  fays  Mr. 
Boyle,  is  of  prime  ufe  for  difeerning  gc' 

Q_  2  nuine 
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ti ^ence»  r^e  art  °f  making  fa&itious  gems  become  defective  on  a  double 
it,g  precious  *  account :  for,  as  we  have  not  the  art  of  fufing  cryftal,  we  are  forc’d  to’ 
jiones.  work  .on  glafs,  as  our  balls,  which  is  far  fliort,  both  in  refpedt  of  weight 
and  hardnefs.  Were  but  cryftal  fufible  ;  as  we  could  tinge  or  colour  it  at 
pleafure,  artificial  gems  might  be  made  nothing  inferior  to  native  ones. 
Tis  true,  we  have  a  method  of  giving  a  tinfture  or  dye  tocryftals,  which 
to  the  eye  (hall  be  equal  to  that  of  the  richeft  gems  :  accordingly,  we  have 
feen  beautiful  green  emeralds  produced,  by  fufing  copper  in  a  crucible,  and 
retaining  the  cryftals  therein  for  fome  time  j  but  the  colour,  here,  is 
only  fuperficial  ;  it  adheres  to  the  ftone,cbut  does  not  penetrate  into  its 
iubftan.ee.  Add,  that  the  ftone  is  hereby  render’d  full  of  cracks,  and  flaws; 
and  fo,  extremely  brittle.  Confult  Mr.  Boyle  3  of  gems*. 


nuine  gems  from  counterfeits,  which  too 
often  pals  for  true,  to  the  great  prejudice 
of  phyficians  and  their  patients,  and  the 
great  lofs  of  lapidaries  :  for,  as  there  are, 
perhaps,  no  qualities  of  bodies  more  eflen- 
tial  than  their  ponderofity,  fo  there  is 
fcarcc  any,  wherein  impoftors  find  move 
difficulty  to  make  a  notable  alteration, 
without  being  difeover’d.  In  feveral  ca¬ 
fes,  indeed,  *tis  not  very  difficult  to  alter 
the  fpecific  weight  of  a  particular  body  ; 
yet  it  may  be  imprafticable  to  make  any 
confideranle  alteration  in  the  quality,  unlefs 
by  fuch  additions  and  operations  as  will  caufe 
a  fenfible  alteration  in  fome  other  qualities, 
and  fo  fubjeft  the  cheat  to  a  difeovery. 
He  proceeds  to  give  inflances  of  difeoveries 
he  himfelf  had  made  by  this  means.  Med r 
Hy  dr  of  at. 

*  Many  authors,  not  only  among  the  an- 
tients,  bur  the  moderns,  are  full  of  the 
virtues  and  medicinal  properties  of  precious 
ftones;  but  their  reputation,  in  this  re- 
fpc£l,  is  now  not  a  little  fallen.  Vet,  as 
the  fragments  of  fuch  ffbnes  are  ftill  pre- 
ferv’d  by  the  phyficians,  in  fome  of  the 
nod  celebrated  compofitions;  as  there  are 
certain'  chymical  preparations  made  of 
’em ;  and  as  feveral  perfons  of  the  greateft 
candour  and  experience,  have  related  fome 
confiderable  efFefts  of  certain  gems,  on 
their  own  particular  obfervations ;  and 
laftly,  as  it  is  no  ways  improbable  that 
fome  of  the  fofter  flones  may  have  confide- 
rablc  operations  on  the  human  body  :  it 
might  be  imprudent  indiscriminately  to  ex¬ 
clude ’em  from  any  medicinal  virtue  at  all. 
VVhen  much  the  greateft  part  of  their  tra¬ 
ditionary  qualities  arc  fet  afide  as  fabulous, 
there  will  ftill  remain  fome,  on  as  real, 


and  well  warranted  a  footing,  as  many  of 
our  other  medicines. 

’Twas  on  fuch  confederations,  the  excel¬ 
lent  Mr.  Boyle  was  induc’d  to  give  us  that 
fine  piece  of  the  Origin  and  Virtues  of  gems  ; 
the  purport  whereof  is  to  make  appear; 
“  that  fuch  Hones  were  originally  in  a 
“  fluid  ftate,  or  are  made  up  of  fuch  fub- 
“  fiances  as  were  formerly  fluid  ;  and  that 
“  many  of  their  general  virtues  are  pro- 
“  bably  derived  from  the  mixture  of  rac- 
“  tallinc,  and  other  mineral  fubftances  u- 
“  fually  incorporated  with  ’em  ;  while  the 
4C  great  variety,  and  the  particular  efficacy 
“  of  their  virtues  arife  from  fomeha-ppy  con- 
“  current circumftances of  thatcommixture; 
“  e.gr.  the  peculiar  nature  of  the  impreg- 
“  nating  liquor,  the  proportion  wherein 
«  it  is  mix’d  with  the  petrefeent  juice,  and 
“  the  like.” 

To  fupport  this  hypothefis  of  the  virtues 
of  gems,  he  fhews  that  feveral  of  ’em  are 
not  Ample  concretions  of  any  petrefeent  li^ 
quors,  but  confift  alfo  of  other  mineral 
adventitious  parts;  which  he  argues  from  the 
feparablenefs  of  fuch  fubftances  in  fome 
ftones;  the  fpecific  gravity  in  others ;  and  the 
different  tinflures  tobe  met  with  in  gems  of 
the  fame  fpecies,  as  rubies,  fapphires,  gra- 
nats,and  even  diamonds,  of  which  fome  are 
yellow,  fome  of  other  colours,  and  fome 
green  almoft  like  emeralds.  There  may 
therefore  be  in  fome  gems  numberlefs  ad¬ 
ventitious  eorpufcles  :  but  there  is  great 
reafon  to  think  that  fome  of  thefe  corpuf- 
cles  may  be  endued  with  feveral  proper- 
•  ties  and  medicinal  virtues  :  there  is  a  great 
difference  among  thefe  impregnating  parti¬ 
cles,  and  probably  a  greater  variety  than 
is  known  by  us;  and  laftly,  many  gems 
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are  very  richly  impregnated  with  rhefe 
particles  :  why,  then,  may  not  they  exert 
fome  power?  This  is  the  fubftance  of  what 
is  dire£Uy  alledg’d  in  behalf  of  gems. 

The  ftrefs  of  what  is*  objected  againft 
’em  is,  “  that  th.c  mineral  fubftances  they 
“  contain,  are  lb  clofely  lock’d  up/  that 
“  thejr  can  communicate  nothing"  to  the 
4‘  body,  and  fo  can  have  no  medicinal  o- 
“  peration  ;  being  unconquerable  by  fo 
M  fmall  a  heat  as  that  of  the  ftomach,  and 
“  other  pai’ts  of  the  body”. 

Which  obje&ion  might  be  plaufible  e- 
nough,  to  prevent  one’s  aferibing  any  me¬ 
dicinal  virtues  to ’em  a  priori;  but  can  con¬ 
clude  nothing  againft  what  is  warranted 
by  fo  many  fads,  and  obfervations  ;  efpe- 
cially,  when  there  are  feveral  particulars, 
that  obviate  this  obje&ion.  Fop  a  vigorous 
load-ftone,  tho’  frequently  harder  than 
many  gems*  is  known  to  emit  copious  ef¬ 
fluvia  ;  and  there  are  many  which  have 
been  found  to  have  a  manifeft  and  incon¬ 
venient  operation  on  the  humane  body, by 
being  wore  in  the  pocket,  or  long  held  in 
the  hand.  Mr.  Boyle  has  found  many  tranf- 
parent  pebbles,  which  when  cut  would 
rcfemble  diamonds,  that  migh;  be  im¬ 
mediately  brought  to  emit  copious,  and 
ftrong-feented  fleams.  And  if  elc&rical 
attraffions  be  owing  to  the  effluvia  of  bo¬ 
dies  excited  by  rubbing  ;  very  flight  alte¬ 
rations  may  fumce  to  procure  expirations 
from  transparent  gems,  many  of  which 
are  cleft  rical,  and  even  the  hardeft  of  all, 
viz-  diamonds,  one  of  which  Mr.  Boyle 
kept  by  him,  which  upon  a  little  friftion, 
would  attract  very  vigoroufly. 

To  that  part  of  the  objeftion,  which  pre¬ 
tends  gems  not  to  be  digeftable  by  the  heat 
of  the  ftomach,  it  may  be  replied, rhat  we 
do  not  know  how  far  the  digeftion  of  things 
in  the  ftomach  is  owing  to  heat.  Nor 
is  it  prov’d  that  fueh  .  materials  can 
have  no  operation  on  the  body,  without 
being  digefted,  /.  e.  in  palling  thro’it,  with¬ 
out  undergoingany  fenlible  change  of  bulk, 
figure,  &c-  as  gems,  when  fwallow’d,  are 
fuppos’d  to  do.  For  fome  chemifts  make 
a.  kind  of  bullets  of  regains  of  antimony, 


Which  they  call  pillula  parpetu<e,  becaufd  • 
when  they  have  perform’d  their  operation 
in  the  body,  and  are  caft  forth  with  the 
excrements, they  maybe  applied  again  and 
again  to  the  fame  purpofe.  Nor  do  we 
know  what  analogy  there  may  be  between 
fome  juices  in  the  body,  and  thofe  mine¬ 
ral  parts  which  impregnate  gems  :  for  tho’ 
Oculus  mundi  be  reckon’d  among  the  rare  , 
gems,  yet  if  one  of  the  beft  fort,  be,  for 
a  while,  kept  in  common  water,  it  will  re¬ 
ceive  an  alteration  obvious  to  the  eye;. 
Add,  that  Mr.  Boyle  has,  without  heat, 
obtained  a  manifeft  tinfture  from  feveral 
hard  bodies,  and  even  from  a  tranfparent 
fort  of  gems  by  means  of  a  faint  liquor,  di- 
ftilled  from  a  vegetable  fubftance,  as  harm- 
lefs,  and  as  plentifully  eaten  as  bread. 
And  whether  fome  juices  of  the  body,  af- 
fifted  by  the  natural  heat  thereof,  may~ 
not  ferve  for  menftrua  to  fome  gems,  we 
will  not  fay  :  but  even  the  natural  heat 
of  a  human  ftomach,  nay,  perhaps  of  the 
external  parts  of  the  body,  may  be  able, 
tho’  not  to  digeft  precious  ftones,  yet  to. 
fetch  out  fome  of  their  virtues  :  for  ’tis. 
certain, it  makes  a  fenfible  alteration  in  the 
hardeft  fort  of  ’em  :  witnefs  a  diamond  of 
Mr.  Boyle's ,  which  might  have  its  eleftric 
faculty  excited  without  rubbing,  only  by 
a  languid  degree  of  adventitious  heat  ;  and  : 
another,  which,  by  means  of  water  made, 
a  little  more  than  lake  warm,  might  be 
brought  to  Ihine  in  the  dark. 

Laftly,  if  it  be  yet  objefted,  that  ’tis 
not  likely  gems  fhould  part  with  any  ef¬ 
fluvia,  orportions  of  themfelves,  inafmucfr 
as  they  lofe  none  of  their  weight  :■  it  may 
be  anfwer’d,  that  the  antimonial  glafs  and 
cup,  imbue  wine  and  other  liquors,  with  a 
ftvong  emetic  quality,  without  undergo¬ 
ing  any  fenfible  diminution  of  weighr. 
Add,  that  tho’  common  water  be  not  al¬ 
low’d  a  menftnium  fit  to  draw  any  thing 
from  mercury  ;  yet,  both  llclmontt  and  o- 
thers  inform  us,  that  a  large  quantity  of  • 
it  being  kept  for  a  day  or  two  upon  a  (mail 
proportion  of  that  drug,  will  acquire  a  vir¬ 
tue  of  killing  worms,  tho'  tire  mercury  re¬ 
tains  its  former  weight. . 


Y  U  L  G  A  H 

V  ■» 


1 1 8 

Vulgar  flouts. 


Theory  of  Chemistry. 

Vulgar  Stones. 


*  XTUlga/i  or  opake  ftones,  are  of  a  more  earthy  kind  ;  and  convertible 
*  by  fire  f  into  a  calx,  which, with  the  addition  of  a  fix’d  alcalinefalt,  be¬ 
comes  glafs  ||.  Such  are  pebbles  III!,  flints,  the  Lapis  calcarius  or  lime  fi:one, 
&c.  See  Antonio  Nerit  de  Re  vitraria**. 


*  E’er  we  pafs  on  from  precious  to  vulgar 
ftones,  it  may  be  proper  to  remind  the 
xeader,  that  there  are  certain  ftones, 
which  partake,  more  or  left,  of  the  cha¬ 
racters  of  both  ;  and  which  home  authors 
refer  to  the  one  daft,  and  others  to  the  o- 
ther  :  but  to  us  they  feem  better  confi- 
dcr’d,  as  conftituting  aclafis  of  thcmfelves. 
Accordingly,  in  bifhop  Wilkins,  they  make 
what  he  calls  the  middle  prized  clafs,  which 
includes  the  alabafter,  marble,  porphyry, 
agat,  jafper,  lazul,  cryftal,  glal's,  felenites, 
talc,  magnet,  cadmia,  asbeftos,  &c. 

t  For  the  chemical  elements  of  ftones, 
M.  Homherg  obferves,  that  all  we  find  in 
’em  is  a  deal  of  earth,  with  a  little  fulphu- 
vous  fume.  Mem.  de  l’ Acad.  An.  1702. 

II  See  what  is  hereafter  deliver’d  of  the 
making  of  glafs,  in  the  notes  at  the  end  of 
the  article,  femi-metals. 

1111  Vulgar  ftones  are  divided  by  bifhop 
Wilkins  into  thofe  o f  greater  magnitude ,  ufed 
either  about  buildings,  as  the  free-ftone,  ragg- 
flint,  fire-ftone,  Hate,  and  pebble  ;  or  about 
metals ,  as  the  whet-ftone,  touch-ftone,  e- 
mery,  and  pumice  ;and  thofe  of  lejfer  magni¬ 
tudes  ,  as  fand  and  gravel. 

Origin  and  formation  ofjlones. 

**  The  origin  of  ftones,  is  a  point  of 
curious  and  important  inquiry,  and  has  ac¬ 
cordingly  been  profecuted  by  fome  of  our 
later  naturalifts,  with  peculiar  attention. 
Boyle,  Tournefort ,  and  Geoffroy ,  have  diftin- 
guifh’d  themfelves  in  this  refearch. 

'  M.  Tournefort  deduces  ftones,  and  other 
of  the  foflil  tribe,  ab  ovo.  Nature,  accor¬ 
ding  to  that  author,  obferves  one  general 
law  in  the  production  of  plants,  ftones, 
and  metals,  which  all  equally  arife  from 
their  feveral  feeds,  and  grow  alike.  This 
fentiment  indeed  is  not  quite  new:  Pliny 
allures  us,  that  Mutianus  and  Theophraftus , 
maintain’d  that  ftones  produc’d  ftones ;  and 
Gregory  Nazianzen,  in  his  poem  de  virgin,  re¬ 
lates,  that  there  were  authors  who  believ’d 
that  trees  made  love.  ’Egi  hu)  oc-^iixoioi  yccfiof 


nut  Seiriao?  ep^ro?.  But  M.  Tournefort  fetS  the 
fyftem  in  a  new  light,  and  fupports  it  by 
arguments  they  were  ftrangers  to :  In  the 
walls  of  the  labyrinth  of  Crete ,  which  are  of 
living  rock,  a  great  number  of  names  have 
been  cutby  perfons  whohave  vifited  thefame. 
Which  names,  tho*  originally  dented,  or 
in  creux ,  are  now  found  in  Baflo-relievo, 
(landing  out  from  the  face  of  the  rock  by 
4  of  an  inch.  Now,  this  he  argues,  could 
no'otherwifc  happen,  but  by  fuppofing  the 
dents  gradually  fill’d  up  with  fome  matter 
oozing  out  of  the  rock,  and  which  even 
oozed  more  plentifully  than  was  necefla- 
ry  for  filling  the  cavity.  This  matter, 
therefore,  muft  have  come  from  the  body 
of  the  done,  and  have  confblidated,  orhea- 
lcd  up  the  wound  made  by  the  knife  or  chif- 
lel,  muchas  the  callus  form’d  on  a  fra&ured 
bone  by  the  extravafated  nutritious  juice 
of  the  bone,  fills  up  the  fra&ure,  and  rifes 
beyond  the  furface  of  the  bone.  The  like 
is  obferv’d  in  the  barks  of  trees,  cut  in  the 
fame  manner ;  whence  the  expreffion  of 
Virgil ,  cref.ent  ilU  crefeetis  amoves.  Laftly,  the 
like  callus’s  or  confolidationswere  fhewnby 
M.  Tournefort  to  the  royal  academy,  in  ci¬ 
ther  ftones,  as  an  JEtites, or  eagles  ftone, and 
fome  others  frefli  dug  up.  From  the  whole 
he  concludes,  that  ftones  grow  in  the  quar¬ 
ry;  that,  of  confequence  they  are  fed;  and 
that  the  fame  juice  which  feeds  ’em,  ferves 
to  rejoin  their  parts  when  broken;  and  in 
a  word,  that  they  are  organiz’d,  and  draw 
their  nutritious  juice  from  the  earth;  thro’ 
their  furface,  which  filters  it,  and  ferves 
as  a  fort  of  bark.  The  progrefs  and  diftri— 
i  bution  of  fuch  juice  thro’  all  parts  of  fo 
hard  a  body,  he  adds,  is  difficult  to  con¬ 
ceive;  but  not  more  fo  than  that  of  the 
juice  of  fome  trees  of  very  hard  wood,  as 
that  of  Brafil ,  call’d  iron  wood,  that  of 
■  ebony,  or  even  coral,  which  all  allow  a 
I  plant. 

Having  found  that  fome  ftones  grow  like 
plants  ;  the  analogy  led  M.  Tournefort  to 
imagine  they  might  be  propagated  alike  : 

'  and 
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and  'tis  certain,  there  are  fome  forts, 
whofe  generation  can  fcarce  be  accounted 
for,  without  fuppofing  them  to  have  aroie 
from  a  fort  of  feed,  i.e.  from  a  germ,  where¬ 
in  the  organical  parts  of  fuch  ftones  were 
contain’d  in  little  ;  as  thofe  of  the  largeft 
plants  are  in  their  grains.  The  cornua  am- 
monis,  lapis  judaicus,  aftroites,  entrochi, 
toad  ftone,  cryftals,  the  fevcral  fpecies  of 
pyrites,  fea-muftirooms,  and  infinite  others, 
fuppofe  their  particular  feeds,  as  much  as 
common  muftirooms,  truffles,  and  divers 
fpecies  of  mofs  do,  whofe  feeds  were  ne¬ 
ver  yet  dilcovered. 

The  cornua  ammonis,  for  inftance,  is 
conftantly  in  form  of  a  volute,  and  the  la¬ 
pis  judaicus  of  an  olive  fluted  without  fide: 
Now,  whence  this  uniform  ftru&ure,  un- 
lcfs  from  a  feed  containing  it  in  embryo  ? 
Who  moulded  it  fo  acurately  ;  and  where 
are  the  moulds  it  was  fafhion’d  in?  no¬ 
thing  like’em  are  ever  found,  even  where 
the  (tones  are  fn  greateft  abundance.  Boot, 
after  abundance  of  enquiries  about  the  re¬ 
gular  figure  aftetted  by  cryftals,  concludes, 
that  it  is  as  natural  thereto  as  that  of  the 
leaves andttowers  of  any  plant;  and  afcribes 
the  whole  to  an  archetonic  fpirit,  and  a  kind 
of  faculty,  which  he  calls  formatrix.  Bur,  is 
it  not  better  to  fuppofe  they  have  a  kind 
of  eggs;  and  that  the  juice  they  derive  from 
the  rock  to  which  they  grow,  does,  as  it 
were,  hatch,  and  extend  ’em  to  their  dc- 
ftin’d  bulk  ?  To  fay  no  more,  that  im- 
menfe  quantity  of  round  pebbles  where¬ 
with  the  Craii  of  Arles  is  cover’d,  for  leven- 
ty  miles  round,  feems  to  require  the  fame 
origin  ;  and  accordingly  Fab.  de  Veireifcy 
who  held  that  ftones  arofe  from  feeds, 
tho’  in  a  fenfe  difterent  from  M.  Tottme- 
fort,  look’d  on  this  plain  as  a  convincing 
proof  of  his  opinion.  Memoir  de  l’ Acad. 
An.  1702. 

But  this  Do&rine  feems,  in  good  mea- 
fure  obviated  by  Mr.  Boyle  ;  who  under¬ 
takes  to  prove  that  gems,  in  particular, 
Were  originally  in  a  ftate  of  fluidity.  This 
he  argues  from  a  great  number  of  confidc- 
rations  :  as  l°,  The  travf patency  of  thofe 
ftones ;  which  is  a  quality  depending  on 
fuch  an  order  of  the  conftituent  particles, 
as  cannot  well  arife  without  fuppofing  ’em 
originally  capable  of  being  mov’d  with  the 
fmailcft  impulfe,  and  of  giving  way  to  the 
vays  of  light.  20,  Thej^  re,  which  in  ma¬ 
ny  is  determinate  and  geometrical,,  bearing 


a  near  analogy  to  the  cryftals  which  we 
fee  arife  from  the  diflolutions  of  nitre,  a- 
lum,  vitriol,  or  the  like  in  water.  3^ 
The  texture,  which  nearly  refembles  that  of 
feveral  coagulations  of  bodies  formerly 
fluid.  Thus,  diflolv'd  falts,  filver,  &>c.  are 
found  to  coagulate  into  mafles,  of  a  thin, 
flaky  contexture  ;  and  the  like  texture, 
Mr.  Boyle  has  obferv’d  in  divers  gems, 
which  even  to  the  naked  eye,  have  ap¬ 
pear’d  full  of  parallel  commilfures,  made 
by  the  contiguous  edges  of  little  thin 
plates  of  ftone,  lying  one  over  another,  like 
the  leaves  of  a  book  a  little  open’d.  Add, 
that  the  microfeope  difeovers  a  parallel 
ftru&ure,  even  in  themoft  eompaQ:  of  all, 
the  diamond  ;  whence  what  they  call  the 
grain  of  thofe  ftones,  and  the  difficulty,  nay 
impoffibilityofcleaving’emagrtinft  this  grain 
without  breaking.  4°,  The  colours  of  many 
of ’em  appearing  to  be  adventitious,  and  de- 
riv’dfrom  fometinging  mineral, which  could 
not  be  fo  well  imparted  to  ’em,  unlefs  in 
a  ftate  of  fluidity.  Accordingly,  many 
gems  have  been  depriv’d  of  their  colour, 
by  continuing  long  in  the  fire  ;  and  the 
experienc’d  Beet  affirms,  that  this  will  hold 
of  all  gems,  except  the  Bohemian  granar. 
Hence  it- is  that  the  fire  alters  the  colours 
of  many  gems,  after  the  fame  manner  as 
it  does  thofe  of  divers  foffil  pigments. 
Hence,  again,  it  is  that  tin&ures  are  pro¬ 
curable  from  certain  gems,  by  proper  men- 
ftrua,  which  appear  rather  to  be  extracts 
than  proper  diflolutions.  Add,  that  fome 
gems,  which  the  lapidaries,  without  fc tu¬ 
ple,  affirm  to  he  of  the  clafs  of  rubies,  f«p— 
phires,  &c.  are  either  colourlefs,  or  have. 
diflerent  colours  from  thofe  which  ufually 
belong  to  ’em.  5°,  From  heterogeneous 
matters  being  frequently  found  inclos'd  in 
folid  gems  ;  particularly  flies,  ftraws,  grafs- 
hoppers,  drops  of  liquor,  &c. 

The  fluid  ftate  of  ftones,  then,  feems  al- 
moft  inconteftable  :  and  accordingly  M» 
Tournefort  himfelf  is  forc’d  to  allow  of  it 
in  fome  cafes.  He  even  makes  ufe  of  the 
notion,  to  account  for  the  formation  of 
divers  uniformly  figur’d  ftones,  as  the  fpe¬ 
cies  of  peftinires,  ccnchites,  myrulites-, 
oftracites,  naurilites,  echinites,  &'c.  The 
fluid  feeds  of  thofe  ftones  he  ftippofes  to 
have  been  receiv’d  into  the  cavities  of 
their  correfponding  fhells,  th epetten,  con-' 
tha ,  my  ml  us  y  ojlrea ,  nautilus ,  echinus ,  &c> 
and  thus  moulded  into  the  figures  where- 
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ni  wc  fee  ’em.  Nor  does  Mr.  Boyle  him 
felf  confuler  the  liquidity  of  ftones  as  in- 
confiftent  with  their  arifing  from  a  'ft men  : 
If  there  be  a  feminal  and  plajlic  power,  fays;he, 
in  ftones,  why  may  not  it  be  harbour'd  in- 
'liquid  principles ;  when  we  fee  that  the  feed  of 
animals,  from  which  arife  hard ,  foltd  bones ,  is 
atfrjl  a  fluid.  -But  this  muft  be  a  piece  of 
^inadvertence  in  thofe  two  excellent  au- 
-  triors ;  A  fluid  feed'feems  a  con-tradi&ion. 
True,  a  feed  may  be  contain’d  in  a  fluid 
vehicle  ;  which  we  actually  fuppofc  is  the 
cafe  in  animals :  but  the  proper  feed  or 
ftamcn  it  felf,  inevitably  muft  be  a  folid. 
This  is  obvious  from  the  very  notion  of  a 
feed,  which  is  nothing  but  a  little  orga¬ 
nized  bedy,  wherein  all  the- parts  of  the 
Tutu  re  produ&ion  are  contained  in  fmall  : 
the  profusion  it  felf  is  only  the  feed  en¬ 
larg’d,  fo  as  to  fh«w  its  leveral  parts  to  the 
..eye.  But  fluidity'  is ; ineonfiftent  with  any 
fuch  organifm  :  A  fluid' is  a  body  whofe 
parts  are  cither  actually  in  continual 
motion,  or,  at.lcaft,  are  liable  to  be  con¬ 
tinually  mov’d  by  the  fmalleft force;  And 
show  can  the  ftru&ure  and  arrangement  of 
•  parts,  which  conftiture  an  animal  or  ve¬ 
getable,  perfift  in  fo  flippery  a  firing,  whefe 
the  fituation  of  the  parts  is  continually 
interchangeable?  ’tis  no  more  poflible  for 
.the  feed,  e.  gr.  of  a  tree,  to  be  fluid, and  yet 
remain  a  feed,  than  for  the  tree  it  felf  to 
be  fluid,  while  a  tree  ;  fo  that  the  femi¬ 
nal  origin  of  ftones  docs  not  feem  tenable. 

Monf.  Geoffrey,  here,  furnifhes  us  a  hap¬ 
pier  fyftem,  and  more  confiftent  with  the 
■  do&rine  laid  down  by  Boerhaave .  His  prin¬ 
ciple  is, that  earth  alone,  without  any  other 
, mixture  of  falts,  fulphurs,or  the  like, is  the 
bafis  of  ftones;  and  the  only  matter  necefla- 
ry  to  their  formation;  i.  e.  the  earth  may  be 
mix’d  with  falts  and  fulphurs,  as  wc  actual¬ 
ly  find  it  is  in  many  ftones,  but  this  is  not 
.abfolutely  required  ;  ’tis  only  by  accident 
that  it  -does  befal  ;  and  there  are  other 
>ftones  without  any  at  all  ,  as  the  common 
•ftones  of  quarries,  white  flints,  &c. 

Earth,  according  to  this  philofopher, 
confifts  <of  two  kinds  of  primitive  parts  ; 
?the  one  in  very  thin  equable  plates  ;  the 
•other  in  all  kinds  of  irregular  figures. 
When  the  parts  of ithe  firjl  kind  meet  toge¬ 
ther  in. a  fufficient  quantity;  the  regularity, 
and  equality  of  their  figures,  determines 
xhem  to  range,  themfclves  in  a  regular  and 


fimilar  manner,  and  thus  to  form  a  homo¬ 
geneous  compound,  which,  at  the  fame 
time,  muft  be  very  hard,  on  account  of  the 
immediate  contaft  of  its  parts,  and  tranf- 
parent,  by  reafon  of  their  regular  difpo- 
fition,  which  leaves  a  free  paftage  for  the 
lightevery  way  :  And  this  is cryfal;  which, 
accordingly,  is  look'd  upon  as  the  moft  Am¬ 
ple,  pure,  and  homogeneous  ofall  precious 
ftones.  As  to  the  Tcrreftrial  parts  of  the 
fecondkind,  ’tis  vifible  they  can  only  form 
opake  and  foftcr  aflcmblagcs.  Cryftals, 
therefore,  being  alone  form’d  of  the  parts 
of  the  firft  kind  ;  all  other  ftones  muft  a- 
rifefrom  a  mixture  of  both.  Thofe  of  the 
firft  unite,  and  bind  together  thofe  of  the 
fecond  ;  which  without  ’em  would  be  no 
more  than  afand,  or  duft  ;  and  give ’em  a 
bardnefs  and  confiftence. 

To  explain  this  more  fully,  he  obferves 
that  water  is  a  proper  vehicle  for  the  con¬ 
veyance  of  the  terreftrial  parts  of  the  firft 
kind  :  this  is  eafily  gather’d  from  divers 
petrifying  waters,  which  line  the  pipes 
they  run  thro’,  or  other  bodies  laid  in  ’em, 
with  a  cruft  of  flone.  Stri&Iy  fpcaking, 
the  water  does  not  diflolve  thefe  earthy 
parts :  it  only  keeps  ?em  in  fufion,  as  it 
does  the  juices  of  divers  Torts  of  plants. 
From  this  refernblance,  he  calls  thefe  parts 
the  cryftalline,  or  fony juice. 

This  juice  is  more  heavy,  and  fix’d  than 
water  ;  and  confequently  does  not  evapo¬ 
rate  with  it ;  but  is  left  behind  ;  and  thus  is 
the  formation  of  cryftal,  perfe&ly  like  that 
of  the  cryftals  of  falts.  For  thefe  cryftals  on¬ 
ly  arife  with  thofe  regular  figures  they  af- 
fe£l,  when  a  water  impregnated  with  falts, 
is  flowly  evaporated,  in  a  nioift  place  : 
the  evaporation  of  the  water  is  neccflary, 
that  it  may  not  keep  the  falts  too  far  afun- 
dcr  ;  and  the  flownefs  of  the  evaporation, 
that  the  falts  may  have  time  to  take  that 
arrangement  which  agrees  beft  with  their 
refpeftive  figures.  The  application  of  this 
to  rock-cry ftai,  is  obvious  :  there  needs  no¬ 
thing  but  to  conceive  that  a  water  charg’d 
with  a  good  quantity  of  cryftalline  juice 
had  inlinuated  it  felf  thro’  the  clefts  of 
fome  rock,  and  fallen  to  the  bottom  of  a 
grott,  where  the  aqueous  part  gradually 
evaporated. 

It  muft  be  con/ider’d  that  this  cryftalline 
juice  is  not  equally  diffufed  in  all  parts  of 
the  earth,  fo  that  rock-cryftal  would  not 
4  arife 
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arife  in  all  places,  even  fetting  afide  the 
neceflity  of  other  concurrent  circumftan- 
ces  which  do  not  often  meet.  If  the  wa¬ 
ter  impregnated  with  this  cryftalline  juice 
happen  to  penetrate  a  mafs  of  earth;  which 
is  the  moft  ufual  cafe;  it  will  conneft  or 
bind  together  the  parts  thereof,  by  means 
of  this  juice;  and  afterwards,  in  propor¬ 
tion  as  the  watry  part  evaporates,  the 
compound  will  grow  harder,  and  at  laft 
become  ftone.  Add,  that  it  will  approach 
nearer  to  the  nature  of  cryftal,  i.  e.  will  be 
more  hardandtranfparent,  according  as  the 
quantity  of  that  juice  is  greater;  and  at  the 
fame  time  of  a  finer  grain,  according  as  the 
molecules  of  the  earth  are  fmaller  and 
more  homogeneous*  Of  this  kind  are  mar¬ 
bles,  and  alabafters,  in  fome  of  which  one 
may  difcern  veins  or  threads,  as  tranfparent 
as  if  they  were  wholly  cryftal.  The  ftones 
moft  oppofite  hereto,  and  moft  imperfeft, 
are  chalk  and  boles  ;  which  are  little  elfe 
but  earth  ill  bound  together  with  a  very 
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fmall  quantity  of  cryftalline  juice;  which 
leaves  ’em  ftill  friable.  ’Tis  eafy  to  ima¬ 
gine  infinite  degrees  between  thefe. 

The  particular  circumftances  which  at¬ 
tend  the  formation  of  ftones,  vary  the 
effect  of  thefe  general  principles  divers 
ways.  For  inftance,  if  a  portion  of  this 
cryftalline  juice,  diluted  in  water,  chance 
to  be  furrounded  with  earth ;  and  the  juice 
be  not  in  quantity  fufficient  to  petrify  the 
the  whole  earth  as  faft  as  the  water  eva¬ 
porates  ;  there  will  arife  a  mafs,  partly 
cryftalline  and  tranlparent,  and  partly  o- 
pake,  diffimilar  and  earthy.  If  the  fame 
cryftalline  juice  be  in  the  middle  of  the 
mufs ;  only  the  middle  will  be  tranfparent, 
and  cover’d  over  with  an  opake  cruft.  Such 
are  agats,  &c.  On  the  contrary,  if  the 
cryftalline  juice,  be,  by  any  cauie  whate¬ 
ver,  driven  from  the  centre  toward  the 
circumference  ;  there  will  be  a  pure  earth 
in  the  middle  of  a  ftone,  tolerably  tranf¬ 
parent.  Such  are  divers  flints, 
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E  A  R  T  H  S. 

AFter  (tones ,  the  next  bodies  in  point  of  fimplicity,  are  earths  j  which 
are  diftinguifhable  into  two  clalfes  or  kinds  ;  viz,. 
i°,  Sands*,  which  are  properly  little  cryftals,  or  tranfparent  pebbles, 
calcinable  ;  and,  by  the  addition  of  a  fixed  alcaline  fait,  fufible,  and  con¬ 
vertible  into  glafs :  and,  therefore,  in  propriety  belong  to  the  article  of 
/tones  f . 

And,  2°,  Earth  properly  fo  call’d  :  which  is  a  fojjil  body ,  neither  dijfoluble 
by  fire ,  'water,  nor  air  $  injipid  ||,  and  untranfparent  •,  more  fufible  than  /tone  ; 
/till  friable  ;  and  containing  ufually  a  /hare  of  fatnefs  **. 

Earths,  in  this  fenfe,  are  divided  into  jimple,  or  immutable  ;  and  com¬ 


pound  f|. 


*  ’Tis  the  chara&er  of  fand  not  to  be 
calcinable  by  fire,  as  flint,  and  other 
(tones  are  ;  and  yet  it  agrees  with  flint, 
and  fome  metals  in  this,  that  it  ftrikes 
fire  from  flee!.  But  it  mud  be  obferved, 
this  only  holds  of  the  proper  or  mountain 
fand  ;  for  a  great  part  of  what  commonly 
pafles  for  fand,  is  not  originally  fuch,  but 
only  a  duft  or  powder  ground  or  broke 
off  other  (tones  by  their  attrition  againft 
each  other  ;  and  denominated  fand  for  no 
other  reafon  but  the  fmallnefs,  little  co- 
hefion,  and  drynefs  of  the  grains.  The 
real  fand,  Dr.  Lifter  obferves,  is  of  a  con- 
ftant  figure,  and  always  preferves  its  ori¬ 
ginal  magnitude. 

From  the  great  hardnefs,  and,  confe- 
quently,  durablenefs,  and  unalterable  Qua¬ 
lity  of  this  foffil  above  all  others,  toge¬ 
ther  with  fome  ocher  confiderations  ;  that 
author  concludes  it  to  have  antiently  been 
the  exterior,  and  mod  general  cover  of 
the  furface  of  the  whole  earth.  Philof 
TranfaB.  N°  164. 

|  Dr.  Lifter  divides  the  Englift  fands  in¬ 
to  two  clafles  :  the  firft,  ftarp  or  rag-favd , 

.  confiding  of  fmall,  tranfparent  pebbles, 
naturally  found  bn  the  mountains,  and 
not  calcinable.  Thefe  he  further  divides 
into  fine,  and  coarfe ;  and  fubdivides  each, 
according  to  the  colours,  into  white, . 
grey,  reddiih,  brown,  &c. 


Of 

The  fecond,  foft  or  fmooth  ;  which  he 
fubdivides  into  that  with  fat  particles, 
broke  from  lime-ftones  ;  that  with  ftlver- 
like  particles  ;  and  that  with  gold-like,  •  Phil, 
Tranf.  N°  1 64. 

H  ’Tis  difputed  among  the  peripatetic 
and  chemic  philofophers,  what  fpecies  of 
bodies  the  calces  or  afhes  of  burnt  bodies 
ought  to  be  rank’d  in  :  the  firft  refer  them 
to  earth,  becaufe  of  their  permanency, 
and  fixednefs  ;  but  the  latter  will  have 
them  a  body  fui  generis,  as  commonly  con¬ 
taining  a  cauftic  fait  ;  whereas  earth 
ought  to  be  infipid.  Boyle  on  the  Refurrec. 

See  the  chapter  of  Earth  confider’d  as 
an  inftrument  or  element. 

**  The  mixture  of  fand  and  clay,  Dr. 
Lifter  obferves,  is  not  unufually  call’d  earth; 
a  term  fomewhat  too  vague,  and  which  it 
would  be  convenient  to  limit  to  that  mix¬ 
ture  which  we  ordinarily  find  upon  the 
furface  of  the  ground  ;  and  which,  be- 
fide  the  two  ingredients  above-mention’d, 
contains  a  great  deal  of  the  parts  of  pu- 
trified  plants  and  animals.  Philof.  Tranf, 
N8  164. 

•ft  There  is,  perhaps,  no  fuch  thing  as 
a  ftriftly  fimple  earth.  “  It  does  not  ap- 
“  pear,”  fays  Mr.  Boy le,  il  that  nature,  any 
“  more  than  art,  affords  any  elementary 
“  earth  :  at  leaft,  fome  which  appear  of 
M  the  fimpleft  forts,  are  found  upon  exami- 

“  nation 
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Of  the  firft  kiad  is  chalk  }|||,  which  is  the  fimpleft,  and  drieft  of  all 
eayths  ;  as  having  no  difcernible  (hare  of  fatnefs  at  all.  To  this  kind  are 
reducible  pumice ,  rotten-ftone  *,  &c. 

Among  the  compound  or  fatty  earths,  are  number’d  boles  of  divers  kinds,  c0mp m,d 
red ,  white,  and  brown ;  moft  clays  f ;  fullers  earth  ;  the  divers  kinds  of  medi¬ 
cinal  earths,  as  Cretica ,  Tockavienfis ,  Hungarica ,  Tunica ,  Silejiaca ,  Suecica, 
Lemnian  earth ;  Malta  earth ;  Terra  Jigillata ,  foap-earth,  &c.  To  thefe  are 
likewife  refer ’d  all  argiUa  or  fatty  clays,  wrought  up,  and  dried  into  pot¬ 
ters  ware. 

There  are  divers  other  fpecies  of  compound  earths  || ;  Rivinus  reckons 


“  nation  to  have  qualities  not  afcribed  to 
“  pure  earth.”  On  Chym.  Prin.  See  fur¬ 
ther  in  the  chapters,  Of  Operations ;  and 
Of  Earth,  as  an  inftruraent. 

HII  The  antients,  and  many  of  the  mo¬ 
derns,  refer  chalk,  which  they  call  creta , 
and  pumice,  pumejc,  to  the  clafs  of  ftones  ; 
but  ’tis  with  better  reafon  they  are  ac¬ 
counted  earths.  Dr.  Stare  complains,  that 
our  icnfes  frequently  impofe  on  our  under- 
ftandings,  in  reprefenting  that  as  a  ftone  by 
its  external  appearance,  which  has  none  of 
the  diftinguifhing  charafters  of  ftone.  He 
inftances  in  chalk,  which,  brought  to  the 
hydroftatical  balance,  is  found  to  want 
much  of  the  confidence,  and  weight 
which  is  required  to  a  real  ftone. 

*  Several  fpecies  of  clays  feem  to  have 
a  fair  title  to  the  rank  of  fimple  earths  : 
tho’,  on  a  ftrift  examen,  they  appear  very 
compound.  Thus  tobacco-pipe-clay,  by 
reafon  of  its  fixity,  whitenefs,  and  infipi- 
dity,  Mr.  Beyle  thinks,  may,  with  almoft 
as  much  probability  as  any  other  native 
earth,  be  accounted  elementary  :  and  yet 
tobaeco-pipes  well  baked,  may  fometimes 
be  made  to  ftrike  fire  ;  and  we  have  fc- 


it  melt ;  and  it  will  ftrike  fire  with  fteel,  al¬ 
moft  like  a  flint;  to  which  it  approaches  in 
fpecific  gravity.  The  like  we  have  obferv’d 
of  porcellane  very  artfully  imitated  with 
a  fort  of  Englifh  clay.  Id.ibid. 

t  Dr.  Lijler  makes  clay  a  genus  of  almoft 
as  .much  extent  as  earth  itfelf.  In  his 
feheme  of  clays,  he  divides  them  into  two 
grand  clafles,  pure,  i.  e.  fuch  as  are  foft, 
like  butter  to  the  teeth,  and  have  little  or 
no  grittinefs  ;  and  mix’d. 

Pure  clays  hefubdivides  into  greafy,  which 
include  the  medicinal  earths,  or  terra  Ji¬ 
gillata  ;  as  fullers  earth,  yellow,  brown, 
and  white  ;  boles  ;  cow-fhot-clay  ;  and  a 
dark  blue  clay  :  harfh  and  dujly,  when  dry, 
as  creta ,  properly  fo  called,  or  the  milk- 
white  clay  of  the  IJle  of  White  ;  potters 
clay,  yellow,  blue,  and  red  :  and  jlony, 
when  dry,  as  the  feveral  forts  of  ftone- 
clays,  and  clunch. 

Mix’d  clays  he  fubdivides  into  thofe  with 
round  fand  or  pebble  ;  as  the  yellow  loam  of 
Skipworth-Moor  ;  the  red  fandy  clay  near 
Rippon ,  &c.  and  thofe  with  flat  or  thin 
fand  glittering  with  mica  ;  as  crouch-white 
clay,  grey  or  blueilh  tobacco-pipe-clay;  and 


veral  times  found,  that  by  briskly  rubbing  a  red  clay  in  the  red  fand  rock  at  Ro- 
two  pieces  of  a  new  tobacco-pipe,  they  theram .  Philof.  TranfaB.  Nc  164. 


would  in  a  minute  or  two  grow  warm  ; 
and  being  immediately  fmelt  to,  mani 


||  Vannochioy  an  eminent  Italian  mineralift, 
informs  us,  that  a  fort  of  reddifb  earth  oft 


feftly  afford  a  rank  feent,  between  fulphu-  contains  the  richeft  metals.  Mr.  Boyle  has 
rous  and  bituminous;  almoft  like  that  j  found  finely  figured  cryftals  to  grow  in  a  red 
which  proceeds  from  pebbles  and  flints  earth.  An  experienced  writer  on  the  gold 


rubbed  hard  againft  each  other  :  as  if  to¬ 
bacco-pipe-clay  were  not  a  true  earth,  but 
a  fine  white  fand,  confifting  of  grains  too 


and  filver  mines  of  America ,  obferves,  that 
gold  itfelf  is  often  difguifed  under  the  ap¬ 
pearance  of  a  reddifh  earth.  And  our 


fmall  to  be  diltin&ly  fecn.  Boyle  Mech.  Pro- '  Engl; Jh  okers  are  richer  in  iron  even  than 


due.  of  Chym.  Prin. 


fomc  ores  of  that  metal.  Add,  that  the 


Porcellane,  or  the  matter  whereof  China '  lame  Mr.  Boyle  had  a  whitifh  earth  fent 
difhes  are  made,  is  a  pure  fort  of  clay  ;  him  out  of  the  North  of  England,  which 
and  yet  a  violent  fire  will  fometimes  make  j  contain’d  a  confiderable  quantity  of  lead. 

R  2  above 
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Its  principles. 
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above  a  hundred  forts  of  figiUata  or  feal’d  earths;  the  hiftory  whereof  has 
been  long  expedled  with  fome  impatience. 

Thefe  earths  are  all  refoluble  into  a  little  fulphur  or  oil,  a  little  acid, 
and  lefs  fixed  fait,  and  a  calx,  which  is  the  bafis,  or  properly  the  earth 
itfelf. 

As  to  fand ,  its  office  is  to  make  the  fatty  earth  be  fertile,  and  fit  to  feed 
vegetables,  &c .  For,  earth  alone,  we  find,  is  liable  to  ccalelce,  anu  ga¬ 
ther  into  a  hard,  coherent  mafs  ;  as  is  apparent  in  clay  :  and  earth,  tnus 
imbodied,  and  as  it  were  glued  together,  is  no  way  difpc  fed  to  nounfh 
vegetables.  But  if  with  fuch  earth,  fand,  i.  e.  hard  cr>  ftais,  which  are 
indiflfoluble  in  water,  and  ftill  retain  their  figure,  be  intermixed,  they  will 
keep  the  pores  of  the  earth  open,  and  the  earth  itfeJf  loofe  and  incompadt  j 
and  by  that  means  give  room  for  the  juices  to  afcend,  and  for  plants  to  be 
nourifhed  thereby. 

Thus,  a  vegetable,  planted  either  in  fand -alone,  or  in  a  fat  glebe  or 
earth  alone,  receives  no  growth  or  increment  at  all  ;  but  is  either  ftarved 
or  fuffocated  :  but  mix  the  two, -and  the  mafs  becomes  fertile.  In  effedt, 
by  means  of  fand,  the  earth  is  render'd  in  fome  meafure  organical  ;  pores, 
and  interftices  being  hereby  maintain’d,  fomething  analogous  to  velfels  ; 
by  which  the  juices  may  be  convey’d,  prepared,  digefted,  circulated,  and 
at  length  excern’d,  and  thrown  olf  into  the  roots  of  plants  *. 

*  See  the  chapters  of  vegetables. 
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Fifth  Clafs  of  ToJJils. 


Sulphurs. 


SUlphur  is  a  foffil  body,  fujible  and  inflammable  by  fire ,  and  not  diffolv able  StAfhut  defined 
or  mifcible  in  water,  nor  malleable. 

Xhefe  iix  properties  concurring,  form  the  idea  of  a  fulphur  5  nor  is 
there  any  other  body  in  nature  wherewith  they  all  quadrate. 

It  muft  be  owned,  however,  that  fpirit  of  wine,  which  is  a  fulphur, 
is  mifcible  with  water  ;  but  it  is  owing  to  this,  that  the  fulphur  in  fpirit 
of  wine  is  fo  changed,  and  its  parts  fo  attenuated,  and  divided,  as  to  in- 
finuate  themfelves  among  the  parts  of  the  water,  where  they  would  not 
otherwife  be  admitted  *. 

We  call  it  foffil ,  to  diftinguilh  it  from  the  fulphur  of  metals,  call'd  alfo 
the  fulphur  of  the  philofophers. 

Inflammable  by  fiye,  i.  e.  reducible  by  fire  into  flame,  and  afhes ; 
which  are  its  principles  ,•  the  flame  being  a  volatile,  acid  fpirit  5  and  the 
afhes,  earth,  with  a  little  metal  therein,  refembling  iron. 

Fujible  •  in  which  ftate  the  fume  it  emits,  corrodes,  and  confumes  all  me¬ 
tals  ;  converting  them  into  vitriols,  which  are  a  fpecies  of  femi-metals. 

Thus,  iron,  which  abounds  in  fulphur,  being  heated,  tho'  not  ignited  ,-  the 
fulphur  is  found  to  kindle,  and  go  oft'  in  a  blueifh  flame. 

Sulphurs  are  divided  into  two  clafl'es,  viz,.  J olid  and  liquid  or  at  lea  ft  Divided, 
liquifiable  by  the  gentleft  heat. 

The  folid  Sulphurs  are , 


i°,  POmmon  fulphur ;  of  which  there  are  two  kinds ;  the  ftrft,  fulphur  sulphur  vivmiu 
^  vivum,  which  is  a  native  fulphur,  found  under  ground,  in  folid, 
grey,  or  afh-colour’d  glebes,  like  rock-falt ;  in  divers  places,  but  chiefly 
the  ifland  Sicily.  This,  Helmont  accounts  an  antidote  againft  the  plague. 

20,  Yellow  fulphur ,  or  the  vulgar  fulphur  of  the  fhops,  is  only  the  for  -  rdka  ptipbnr, 
mer  kind  melted  down  by  a  violent  rire,  and  run  into  cylinders  f.  This, 


*  *  In  fpirit  of  wine,  and  other  fer¬ 

mented  liquors,  what  we  call  the  fulphur 
of  the  concretes,  or  bodies  they  are  pro¬ 
cured  from,  lofe,by  fermentation, that  pro¬ 
perty  of  oil  or  fulphur  which  makes  them 
immifcible  in  water.  Boyle  $  Sceptical  Chy- 
tnijl . 

■f  By  the  way,  it  is  to  be  obferved,  that 
the  fulphur  commonly  ufed  among  us,  is 
not  that  from  Sicily  alone,  thus  melted 


down  ;  but  there  is  another  fpecies  of  na¬ 
tive  or  mineral  fulphur  found,  of  a  hard, 
earthy  confidence,  and  a  fhinmg  yellow 
colour  ;  chiefly  around  Volcano's  or  burning 
mountains,  particularly  mount  Vefuvius , 
and  JEtna  ;  and  fometimes  alfo  in  its  own 
mines,  both  in  Italy ,  Switzerland ,  and  the 
Spariijh  America.  ’Tis  chiefly  "of  this  that 
the  flicks  or  rolls  of  fulphur  are  made. 


the 
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the  more  fluid  it  is  made,  the  better  it  is ;  and  the  more  cineritious,  or 
dark-colour’d,  the  worfe  :  if  it  be  blackifli,  it  has  a  deal  of  arfenic 
in  it. 

Both  thefe  kinds  of  fulphur  are  exceedingly  inflammable;  more  fo  than 
fpirit  of  wine  ||  :  They  melt  readily  by  fire,  and  as  readily  grow  hard 
again  in  the  cold.  They  render  metals,  when  mixed  therewith,  exceed¬ 
ingly  brittle  ;  fo  that  *tis  in  vain  feme  alchemifts  have  attempted  to  find 
the  philofopher’s  ftone  in  common  fulphur,  which  itfelf  defiroys  the 
malleability  of  metals. 

Arfenu.  The  fecond  is  arfenic  ;  the  moft  fatal  of  the  whole  tribe,  as  deftroying 

all  animals,  both  man  and  beaft  ;  which  the  word  itfelf  imports  ,•  being 
compounded  of  ave?,  man,  and  I  overcome. 

In  an  antient  manufeript  aferibed  to  the  Sybils ,  is  a  verfe  which  plainly 
intimates  arfenic  :  ‘Tetrafyllabus  fum  :  prim  a  pars  mei  virum ,  fecunda  viilo - 
riam  Jignificat.  Whence  feme  have  been  induced  to  feek  the  philofopher’s 
ftone  therein. 

Oryimnt.  Native  arfenic  is  of  a  yellow  or  orange-colour ;  whence  it  is  alfo  deno¬ 
minated  auripigmentum,  or  crpiment  **.  Of  this  are  prepared  two  other 
kinds  of  arfenic,  viz,,  white  and  red. 

Rerfgd.  Red  arfenic,  call’d  alfo  Realgal  ff,  is  only  the  native  yellow,  rubified  by 

fire.  And  this,  fublimed  with  fome  other  matters,  is  the  Sandaracha  Gra~ 

comm. 

The  white  or  cryftalline,  is  drawn  from  the  yellow,  by  fublima- 
tion  1111. 

The  fmalleft  quantity  of  any  of  thefe  arfenics  being  mixed  with  any 
metal,  renders  it  friable,  and  abfolutely  deftroys  its  malleability  *.  And 
hence  the  refiners  dread  nothing  fo  much  as  arfenic  in  their  metals  ;  nor 
could  any  thing  be  fo  advantageous  to  them,  were  fuch  a  thing  to  be  had, 
as  a  menflruum  that  would  abforb,  or  adt  on  arfenic  alone  :  for  then  their 
metals  would  be  readily  purified,  without  flying  oft'  or  evaporating. 


II  Sulphur  contains  fome  parts  which 
render  it  more  inflammable  than  either  ni¬ 
tre  or  oil ;  and  yet  abounds  with  acid, 
and  vitriolic  particles,  which  ftrongly  re¬ 
fill  the  flame  in  feveral  other  bodies :  the 
fire  of  fulphur,  befide  its  common  effe£f, 
feen  in  matches,  in  another  capacity,  a£ts 
by  means  of  its  acidity  upon  fome  metals, 
especially  iron ;  and  alfo  on  red  rofe- 
leavcs,  which  are  turn’d  white  by  its 
fumes.  Boyle  Vfeful.  of  Exper.  Phi! of. 

**  It  is  chiefly  found  in  copper-mines, 
in  a  fort  of  mineral  ftones,  of  different  fi¬ 
gures,  and  fixes.  Its  colour,  tho’  always 
yellow,  yet  admits  of  divers  fhades  and! 
mixtures,  as  a  golden  yellow,  reddifh 
yellow,  green  yellow,  &V.  It  is  found 
to  contain  a  portion  of  gold  ;  but  fo 
little,  as  not  to  quit  the  coft  of  fepa- 


i  rating  it.  Sec  page  1 1. 

ft  Tho’,  fome  naruralifts  will  have  red 
arfenic ,  and  realgal ,  two  diftinft  drugs  ; 
‘taking  the  latter  for  a  native  mineral,  and 
;  the  former  for  a  preparation  of  native  ar¬ 
fenic. 

]  HU  ’Tis  this  fpecies  is  chiefly  in  ufe  a- 
Imong  us  for  real  arfenic.  Some  authors 
igive  it  a  different  origin  ;  and  maintain  it 
a  native  matter,  found  in  white  fcaly 
glebes,  in  the  mines. 

*  A  Angle  grain  of  arfenic,  mix’d  with 
a  pound  of  copper,  turns  it  into  a  beauti¬ 
ful  feeming  filver.  This  hint  many  per- 
fons  have  endeavoured  to  improve  on,  for 
the  making  of  filver ;  but  in  vain,  as  it 
could  never  be  brought  to  fuftain  the 
hammer.  Some  have  been  har.g’d  for 
coining  fpecies  of  this  fpurious  filver. 

Arfenic 


/ 
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Arfenics  do  not  diflolve  in  water,  but  hang  therein,  after  the  manner 
of  feathers.  Fire  readily  fufes  'em  :  and  they  erode,  and  wonderfully  al¬ 
ter  all  metals  f. 

3°,  Bitumen,  which  is  an  imperfeCft  fatty  ful  phur,  con  lifting  of  an  oil,  £*«»«»» 
and  the  vague  acid  combin’d  t  for  of  iuch  principles  it  may  be  compounded 
by  art.  Thus  the  acid  fpirit  of  fulphur,  and  oil  of  vitriol  diftilled  together, 
yield  a  fort  of  Bitumen,  which  liquifies  by  the  fire,  &c. 

Bitumen  is  of  various  colours  and  confiftences ;  whence  it  is  diftinguiftied 
into  various  kinds*  :  the  moft  eminent,  and  that  which  gives  the  denomina¬ 
tion  to  the  reft  is, 

Afphaltum ,  pifafphaltum,  bitumen  judaicum,  jewifh  pitch  or  bitumen  pro -dfph*ltnm» 
perly  thus  called,  which  is  a  fatty  glebe,  or  fcum,  gathering  on  the  furface 
of  the  dead  fea. 

This  fpecies  is  furtheft  maturated  and  concodled  of  the  whole  bituminous 
kind,  but  it  confifts  of  the  fame  fimple  principles  as  the  reft.  ’Tis  but  rarely 
found  in  our  fhops  :  its  name  pifafphaltum  intimates  it  to  partake  both  of 
fitch  and  bitumen  •  which  fome  fay  is  owing  to  its  being  adulterated  with 
pitch  :  tho*  others  take  its  pitchy  property  to  be  natural  ||. 

As  it  is  liquid  in  its  firftftate,  it  will  require  a  place  among  the  liquid 
fulphurs. 

But  there  is  another  afphaltum,  which  is  a  mineral  ftone,  found  in  the 
valley  of  Sydim ,  near  the  antient  Babylon ,  and  lately  alfo  in  the  County  oft 
Neuchatel,  the  oil  whereof  makes  an  excellent  cement,  incorruptible  by 
many  acids,  and  fuppofed  to  be  the  mortar,  fo  much  celebrated  among  the 
ancients,  wherewith  the  walls  of  Babylon  were  laid. 

5°,  Amber ,  or  fuccinum ,  about  which  there  is  fome  difpute  **  whether 
it  be  a  vegetable  or  a  mineral  production  :  but  it  has  the  faireft  pretentions 

'  to 


t  Arfenic,  whatever  fome  may  urge, 
Ihould  never  be  given  inwardly  ;  as  being 
a  moft  deadly  poifon,  gnawing,  and  tear¬ 
ing  the  parts,  and  oecafioning  mortal  con- 
vulfions.  Its  fume  taken  into  the  lungs 
kills  inftantly.  And  the  oftner  it  is  fubli- 
med,  the  ranker  it  grows,'  The  younger 
Helmont  l'eems  to  intimate,  that  arfenic 
would  fix  mercury  ;  but  the  operation 
muft  be  extremely  dangerous,  the  leaft 
breath  of  it  being  fatal. 

*  Some  naturalifts,  as  Dr.  Woodward,  &c. 
extend  bitumens  into  a  general  clafs,  an- 
fwering,  in  great  meafure,  to  the  clafs  of 
fulphurs.  Accordingly  they  fubdivide  ’em 
into  liquid,  or  nnptha,  including  petrol, 
and  oleum  terrae  ;  and  fohd,  under  which 
they  range  amber,  jet,  bitumen,  afphaltum 
properly  fo  call’d,  and  coal. 

II  It  is  of  a  fhining  black  colour,  and  fo 
like  Stockholm  pitch,  that  were  it  not  for 


the  rank  fmell  of  that  pitch,  and  the  fu- 
perior  hardnefs  of  the  bitumen,  there 
would  be  no  diftinguilbing  ’em. 

’Tis  ufual  to  fophifticate  the  afphaltum, 
by  mixing  pitch  along  with  it  ;  the  rcful e 
whereof  makes  the  pifafphaltum  ;  which 
the  coarfenefsof  the  black  colour,  and  the 
fetid  fmell  eafily  difeover. 

**  Amber  is  ufuaily  yellow  and  tranfpa- 
rent,  fometimes  red  :  its  tafte  is  refinous, 
and  its  fmell  like  that  of  oil  of  turpentine. 
It  is  chiefly  found  in  the  B.ilttck-Sea,  and 
along  the  coafts  of  Prujfia.  Naturalifts 
have  been  extremely  in  the  dark  about  its 
origin  and  formation,  fome  have  maintain¬ 
ed  it  an  animal  fubftance,  form’d,  by  con¬ 
cretion,  of  the  tears  of  birds  ;  or  according 
to  others,  of  the  urine  of  a  beaft  :  others 
take  it  for  a  refinous  juice,  oozing  from 
poplers,  and  firs,  frequent  on  thofe  co.ifts, 
and  difeharged  into  the  Sea  i  where  un- 

•  dergoing 
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to  be  a.  foffil ;  inafmuch  as  by  diftillation  it  yields  an  acid  fpirit,  wliich 
precipitates  into  a  fait; which  is  a  peculiar  circumftance  in  the  diftillation  of 
•minerals,  never  found  in  that  of  vegetables  or  animals. 

To  this  fpecies  may  like  wife  be  referred  jet  *t  or  black  amber ;  and 
ambergreafe  f,  or  grey  amber. 

Liquid  Sulphurs . 


Jpfbxltum, 


J^xpiK t* 


'"TTIE  firft  is  afphaltum ,  or  pifafphaltum,  or  jewifh  pitch ,  a  fort  of  bitumen, 
A  or  vifcid  fatty  juice,  found  on  thefurface  of  the  lak zAfphaltos  or  dead 
fea,  in  Judea  ;  which  tho’  at  firft  liquid,  yet  hardens  in  the  air,  and  is 
brought  to  us  in  a  firm  confiftent  mafs.  So  that  it  is  rather  to  be  ranked  a- 
mong  the  folid  than  the  liquid  fulphurs. 

The  fecond  is  naptha ,  a  ruddy  fat,  or  axungia,  exuding  out  of  a  rocky, 
or  ftony  earth  ;  exceedingly  inflammable, fo  as  to  catch  fire  even  from  a  can- 
ole  held  at  diftance;  and  fo  combuftible  as  to  continue  burning  under  water. 


dergoing  fomc  alteration,  it  is  thrown  a- 
fbore,  in  this  form  :  but  the  generality  of 
authors  contend  For  its  being  a  bitumen, 
which  trickling  into  the  fea,  from  fome 
fubrerraneous  l'ources,  and  there  mixing 
with  the  vitriolic  fairs,  which  abound  in 
thofe  parts  ;  it  becomes  congeal’d  or  fix’d 
thereby  ;  the  refult  of  which  congelation 
is  amber.  But  what  a  little  difturbs  this 
do&rine,  is,  that  good  amber  is  frequently 
found  in  digging  far  from  any  fea-coaft  ; 
.which  confirms  it  a  thorough  foflil. 

There  are  feveral  indications,  which 
difeover  where  this  amber  is  to  be  found: 
the  furface  of  the  earth  is  there  cover’d 
with  a  foft  fcaly  ftone  ;  and  vitriol  in  par¬ 
ticular  abounds  there.  Amber  aflumes  all 
•figures  under  ground,  that  of  a  pear,  an 
almond,  a  pea,  &*c.  among  others,  there 
have  been  found  letters  very  well  form’d, 
and  even  Hebrew  and  Arabic  charafters  ; 
within  fome  pieces  of  amber  have  like- 
wife  been  found  leaves,  infefts,  QPc.  inclu¬ 
ded  :  this,  with  fome,  paffes  as  a  proof  that 
amber  was  originally  in  a  fluid  ftate;  tho’ 
others  rather  account  for  it  by  fuppofing 
the  amber  to  have  been  expofed  to  the 
hear  of  the  fun,  and  by  that  means  foften- 
ed,  fo  as  to  become  fufceptible  of  the 
leaves,  infefts,  ':$Pc.  which  opinion  is  coun¬ 
tenanc’d  by  this,  that  thofe  heteroge¬ 
neous  matters  are  never  found  in  the  cen¬ 
ts)  of  the  piece,  but  always  near  the  fur¬ 
nace; 


*  Jet  or  gagates  is  a  fort  of  black,  mine¬ 
ral  ftone;  which  admits  a  good  polifh,and 
has  all  the  properties  of  yellow  amber. 
There  are  quarries  of  jet  in  divers  coun¬ 
tries. 

f  Ambergrecfe  is  found  on  the  fea- 
coafts  ;  particularly  thofe  of  Africa ,  from 
the  Cape  of  Good  Hope  to  the  Red  Seay  and 
the  adjacent  Iflands;  in  fome  places  of  the 
Mediterranean ,  and  about  the  Ifiand  of  Ber¬ 
mudas  ,  in  America. 

There  are  various  opinions  as  to  its  ori¬ 
gin  ;  fome  take  it  for  the  excrement  of  a 
bird,  which  being  diffolved  by  the  fun’s 
heat,  and  waftfdoff  the  ftiore  by  the  waves, 
is  fwallow’d  by  whales,  who  return  it  in 
the  condition  we  find  it  :  others  imagine 
it  a  fort  of  gum,  which  diftilling  from 
trees, drops  into  the  fea,  where  it  congeals 
into  ambergreafe. 

Others  fuppofe  it  a  fort  of  fpongeous 
earth,  which  the  working  of  the  Sea 
wafhes  off  the  rocks;  where,  being  lighter 
than  water,  it  floats;  others  contend,  for 
its  being  form’d  from  honey-combs,  which 
fall  into  the  fea  from  the  rocks,  where  the 
bees  had  form’d  their  nefts ;  which  opi¬ 
nion  begins  to  be  generally  allow’d,  feve¬ 
ral  per fons  having  feen  pieces,  half  amber¬ 
greafe,  half  honey-comb. 

Lallly,  others  will  have  it  a  fort  of  bi¬ 
tuminous  juice,  which  fprings  out  of  the 
bottom  of  the  fea,  as  naptha  does  out  of 
fome  fprings ;  and  there  thickens  and  har¬ 
dens. 
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*Tis  found  in  feveral  parts  of  Chaldea,  particularly  the  place  w  here  ftood 
the  ancient  Babylon  ;  as  alfo  in  France,  and  fome  other  Countries  of  Eu¬ 
rope  That  of  France  is  like  melted  pitch,  very  black,andof  a  rank 
fmell. 

The  third  is  petroleum,  or  oleum  petra,  a  fatty  liquor,  trickling  out  of 
rocks;  frequently  confounded  with  naptha,  tho'  it  be  very  different  there¬ 
from,  as  being  thinner,  more  penetrating,  and  lefs  inflammable  *. 

The  fourth  is  oleum  terra ,  or  oil  of  earth ,  which  is  of  two  kinds  ;  the  tern, 
one  call'd  AJiaticum,  as  being  brought  from  Afia  •  and  the  other  Pifellaon , 
or  Barbadenfe ,  becaufe  brought  from  Barbadoes. 

The  firft  appears  to  be  a  fort  of  liquid  bitumen,  of  a  ruddy  colour  ;  the 
fecond  is  black  :  but  whether  the  origin  of  the  two  be  alike,  or  not,  we 
will  not  fay.  This,  however,  we  are  allured  of,  that  a  certain  celebrated 
Hiftorian,  who  fays  this  oil  diftils  out  of  rocks,  is  miftaken  ;  that  being  a 
circumftance  peculiar  to  naptha,  and  petroleum,  which  are  craffer,  and 
more  confiftent  than  this  oil. 

We  have  made  a  nice  enquiry  into  this  oleum  terra ;  particularly  whether 
fo  thick  an  oil  could  be  produced,  as  is  commonly  fuppofed,  by  the  earth  ; 
and  whether  the  foil  where  it  was  generated,  were  fertile ;  and  received  for 
anfwer,  from  a  very  intelligent  perfon,  governor  of  the  Dutch  Eafi-Indies, 
that  this  oil  of  earth,  is  really  the  oil  of  coco-nut ;  only  mix'd  up  with 
earth,  and  again  expreffed  out  of  the  fame.  Such  is  the  natural  hiftory  of 
this  oil ;  in  which  all  hiftorians  have  been  overfeen  ;  imagining  it  to  diftil 
out  of  the  natural  earth. 

Sulphurs,  of  all  kinds,  being  laid  on  the  fire,  break  into  flame  ;  which  Elements  offuU 
yields  a  pernicious  fmoak  ;  and  this,  when  colledled,  is  always  found  acid. thKrf' 

What  remains  after  the  fiame  or  con?  bullion  is  cxtinguiftied,  affords  an  oil, 
out  of  which  an  acid  Ipirit  may  be  drawn  ;  and  which  at  bottom  leaves  a 
fort  of  earthy  or  metallic  matter,  which  a  further  fire  converts  into 
glafsf. 

But  if  either  the  acid  fumes,  or  the  oil,  or  the  fpirit  of  fulphur,  be  call 
on  oil  of  olives,  or  any  other  oil,  there  arifes  a  pitchy  matter,  which 
by  fublimation  affords  a  bitumen  ;  and  the  bitumen  fublim’d  again. 


*  It  is  found  in  feveral  countries,  par- 
ticularly  the  Dutchy  of  Mcdena  in  Italy  ; 
and  is  of  feveral  colours,  red,  yellow, 
green,  white,  &c.  which  diverfity  is  fup¬ 
pofed  to  arife  from  the  different  lituation 
of  the  rock,  with  refpc£t  to  the  fun  :  thus 
the  white,  which  is  reputed  the  beft,  is 
faid  to  proceed  from  that  fide  moft  expo- 
fed  to  the  fun’s  rays ;  then  the  red,  then 
yellow,  &c. 

|  The  chemifts  find  the  analyfis  of  ful¬ 
phur  very  difficult  :  ’tis  fo  volatile,  and 
its  parts,  withal,  hang  fo  together,  that  it 


(requires  a  deal  of  pains,  and  addrefs  to  fe* 
parate  ’em.  Sir  If.  Newton,  to  account  for 
this,  argues  that  fulphur,  like  vitriol,  is  a 
mixture  of  volatile  and  fix’d  parts,  cohe¬ 
ring  foftrongly  by  their  mutual  attra&ion, 
as  to  afcend  together  in  fublimation.  He 
adds,  that  by  diffolving  flowers  of  fulphur 
in  oil  of  turpentine,  and  diftilling  the  fo- 
lution,  fulphur  is  found  to  be  compos’d  of 
an  inflammable  thick  oil,  or  fat  bitumen, 
an  acid  fait,  a  very  fix’d  earth,  and  a  little 
metal. 
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and  again,  yields  fulphur ;  which  being  kindled,  a  fpirit  of  fulphur  is  rais’d 
there  from.  It  appears,  therefore,  that  all  fulphurs  are  refolvable  into  oil, 
acid,  and  earth  • 


\ 


*  Sulphur  thus  decompounded  may  be  re- 
compounded  by  the  reunion  of  its  ele¬ 
ments.  Thus  M.  Homberg ,  having  with 
great  care  and  accuracy  refolved  the  body 
of  common  fulphur  into  an  acid  fait,  a  bi¬ 
tuminous  fubftance,  and  an  earth  mix’d 


with  a  fmall  quantity  of  metal ;  M.  Geo - 
froy  recompofed  thofe  principles  into  true 
inflammable  fulphyr  ;  only,  for  the  laft  in¬ 
gredient,  fubftituting  oil  of  tartar.  Mem, 
de  l  Acad.  An.  1703.  See  further  in  the 
article  of  the  operations. 


Sixth 
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Sixth  Clafs  of  Foffils. 

S  E  M  I-M  E  T  A  L  S. 

A  Semi-metal  is  a  foffil  body  not  malleable ,  yet  fix’d  in  fome  meafure  in  the  Semi-mtai. 

fire  ;  conjijling  of  a  metallic ■  part,  and  fome  other  matter  of  another 
kind ,  connected  therewith  :  or  a  Semi-metal  is  a  compound  fcjfil  body ,  where¬ 
in ,  Ay  w  difcover  fomething  in  all  refpeBs  like  metal ,  except  that  it  is 
not  malleable  ;  joined  with  fome  other  of  thefojfils  above  related,  as  fait,  fuiphur, 
ftone,  or  earth. 

Such  is  the  genuine  notion  of  a  femi-metal ;  about  which,  the  naturalifts 
have  always  talk’d  fo  obfcurely.  Indeed,  ’tis  impoflible  to  give  a  precife 
definition  ;by  reafon  the  part  that  is  not  metal,  may  be  diverfe  ;  but  we  may 
be  affured  it*  is  fome  one  of  the  five  other  clalfes  of  foflils  already  de¬ 
ferred. 

We  don’t  know  of  any  way  of  converting  femi-metal s  into  metals,  i.  e.  of  Net  convertible 
rendering  the  part  which  feems  metallic,  malleable  :  experiments  we  have1”*9  metal‘ 
made  a  great  number,  after  Helmont’s  manner,  to  reduce  the  metallic  part 
of  that  celebrated  femi-metal  antimony,  into  a  real  metal ;  but  ftill  with¬ 
out  fuccefs  ;  having  never  been  able  to  purge  it  fo  thoroughly  of  fuiphur, 
as  to  render  it  ductile  under  the  hammer.  That  there  was  ftill  fuiphur  re¬ 
maining,  appeared  hence,  that  being  laid  under  copper,  it  would  ftill  whiten, 
or  filver  it.  This,  however,  we  conftantly  obferv’d,  thro’  the  courfe  of 
the  operation,  which  lafted  almoft  a  year,  that  the  more  of  the  fuiphur 
was  got  out,  the  brighter,  finer,  and  harder  did  the  matter  ftill  become. 

And  we  are  of  opinion,  that  if  any  menftruum  could  be  difeovered,  pow¬ 
erful  enough  to  free  it  of  all  its  fuiphur,  we  fhould  have  a  new  metal ;  an¬ 
timony  appearing  to  be  of  an  intermediate  nature,  between  gold  and  fil¬ 
ver. 

In  effect,  a  menftruum,  or  magnet,  that  would  abforb  the  fuiphur,  i.  e.  DejideratHm>  » 
by  its  magnetic  force  would  draw  the  fuiphur  to  itfelf;  would  be  no  incon- 
fiderable  fecret.  I  tried  fait  of  tartar,  which  is  allowed  to  attract  iron  ; 
but  this  would  not  do  :  iron  is  a  yet  ftronger  magnet,  but  this  is  ineffe&ual 
to  gold  and  filver.  I  made  a  trial  with  mercury,  but  could  not  effect  the 
thing  in  a  whole  year’s  time ;  tho’  in  that  time  I  procured  a  matter  nearly  of 
the  colour  and  weight  of  filver  :  but  ftill  it  was  friable. 

Semi-metals  are  divided,  with  refped  to  the  matter  adhering  to  the 
metal,  into  four  dalles. 

The  firft  are  thofe,  confifting  of  a  metal  joined  with  a  foflil  fuiphur,  ei-  °f 
ther  common  or  arfenical  ;  according  to  which  the  femi-metal  becomes  ei¬ 
ther  poifonous  or  otherwife.  ’Tis  notorious,  that  foflil,  or  combuftible 
fuiphur,  adhering  to  any  metal,  renders  it  foft,  and  prevents  its  malleabi- 

S  2  lity  ; 
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lity  ;  and  when  that  is  feparated  therefrom,  the  pure  fulphur  of  the  metal, 
lay  the  chemifts,  gives  it  a  property,  which  the  foflilone  took  away.  The 
fulphur,  which  prevents  malleability,  isufually  called  external  ;  and  held 
to  be  of  a  quite  different  kind  from  the  metallic  or  internal  fulphur.  To 
the  clafs  of  fulphurous  femi-metals  belong, 

Sem  I'Me  tals  of  a  Metal  and  Sulphur. 


i°,  T  S  Antimony,  which  confifts  of  three  different  parts,  viz,.  i°,  com- 
m on  fulphur  :  2  °,  fulphur,  which,  in  the  fire,  yields  a  poifonous 
fmoak,  and  renders  metals  friable  :  30,  metal  5  tho’  of  what  kind,  we 
don’t  certainly  know.  Its  chara&er,  $  we  have  already  obferv’d  denotes 
gold  at  bottom,  and  a  corrofive  acid  at  top.  If  there  be  any  metallic  bo¬ 
dy,  that  can  refolve  gold  into  its  firft  principles,  it  fhould  feem  to  be  regu- 
lus  of  antimony  *. 

20,  Cinnabar ,  which  confifts  of  common  fulphur,  and  quickfilver  united 
into  a  mafs.  It  is  fometimes  found  in  large  glebes  t  1  and  is  fometimes  fac¬ 
tious  ||. 

3  °,  Marcafites  **,  which  are  a  fort  of  ftones  or  mineral  clods,  either  of 
a  gold  or  a  filver  colour.  All  that  is  wanting  to  render  thefe  perfect  me¬ 
tals,  is  malleability :  in  other  relpedts  they  are  more  beautiful  than  moft 
metals  *t-  They  confift  of  an  arfenical  fulphur,  intimately  mix’d  with  a 

metal : 


*  Antimony  has  its  own  mines,  particu¬ 
larly  in  Hungary,  Tranfylvania ,  Germany ,  and 
feveral  provinces  of  France.  ’Tis  found  in 
glebes  or  clods  of  different  fixes,  bearing  a 
refemblance  in  figure  to  black  lead  ;  only 
that  it  is  lighter  and  harder;  whence  it  is 
call’d  marcafite  of  lead.  It  diffolves  with 
difficulty  by  fire  ;  much  eafier  in  water. 
Bajll  Valentine  obferves,  that  there  are  va¬ 
rious  kinds;  two  efpecially  ;  the  one  more 
mercurial,  and  of  a  golden  property,  ma- 
nifeft  by  the  Ihining  ftreaks  it  abounds 
with  ;  the  other  more  full  of  fulphur.  That 
fold  by  the  druggifts  for  crude  antimony,  is 
not  really  fuch  as  it  comes  out  of  the  mine, 
but  melted  down  and  purified. 

f  Cinnabar  is  found  in  all  the  quickfil¬ 
ver  mines ;  tho’  it  has  likewife  its  own 
mines :  whereof  thofe  in  Spain  are  fa¬ 
mous.  It  may  be  efteem’d  as  the  marcafite 
of  quickfilver,  or  rather  as  quickfilver  it 
felf,  fixed  and  petrified  by  means  of  ful¬ 
phur,  and  fome  fubterraneous  fire.  Ac¬ 
cordingly  it  is  eafily  reduced,  without 
much  diminution,  into  real  fluid  mercury. 
See  the  Article  Mercury. 


||  The  fa&itious  cinnabar,  is  an  imita¬ 
tion  of  the  native  ;  made  by  a  mixture  of 
mercury,  and  fulphur  fublimed,  and  redu¬ 
ced  into  mafles  or  lumps. 

**  Note,  the  word  marcafite  is  fome¬ 
times  ufcd  in  a  more  extenfive  fenfe,  for 
what  we  otherwife  call  pyrites ;  of  which 
by  and  by. 

*-\  The  refemblance  marcafites  bear  to 
metals,  or  metalline  ores,  makes  ’em  fre¬ 
quently  be  miftaken  for  fuch  ;  in  efFe&, ma¬ 
ny  of ’em  have  two  qualities,  which  ren¬ 
der  ’em  extremely  apt  to  impofe  on  the 
unwary,  viz.  fhining  ftreaks  like  gold  or 
filver  ;  and  a  weight  equal,  nay  and  fome¬ 
times  fuperior  to  that  of  true  metalline 
ores.  The  grand  criterion  of  metals, 
therefore,  viz •  Specific  gravity ,  here  fails  us; 
in  lieu  of  which,  to  prevent  being  decei¬ 
ved  by  any  fuch  fpecious  fubftance,  we  are 
to  have  recourfe  to  the  fire:  for  placing  the 
marcafite  in  a  ftrong  fire,  and  blowing  now 
and  then  with  a  pair  of  bellows  ;  the  ful¬ 
phur  wherewith  it  abounds,  will  take  fire, 
and  burn  with  a  flame  for  the  moft  part 
blue,  like  that  of  common  fulphur  :  Info- 

much 
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metal :  when  thrown  on  the  coals,  they  yield  a  white  fmoak ;  which  renders 
metals  friable. 

The  chemifts  find  a  real  combuftible  matter  in  tin  ;  which  when  fepa- 
rated  from  the  metal,  leaves  it  in  all  refpefts  like  fifver  :  and  marcafites 
contain  a  like  fulphur  ;  for  .we  find  in  them  a  combuftible  matter,  which 
yields  a  fuffocating  fulphur  ,  and  the  glebe  becomes  fo  much  the  more  beau¬ 
tiful,  as  more  of  the  flame  is  exhaufted.  If  therefore  a  body  could  be 
found  that  would  confume  fulphur,  the  metal  would  be  left  alone  II. 

4q,  Bifmuth  *,  which  is  a  fpecies,  of  that  fort  of  marcafite,  which  ap-  Bifmntb. 
proaches  neareft  to  the  nature  and  colour  of  filver. 

5°,  Lapis  calaminaris  **,  which  if  melted  with  copper,  adds  a  real  me-  Calamine. 
tallic  fubftance  and  weight  thereto;  but  diminifhes  its  malleability  :  the  mafs 
refulting  from  the  two,  is  brafs.  It  is  a  very  great  abforber  of  acids  ,*  and 
as  fuch  is  of  notable  ufe  in  chirurgery. 

6 °,  Cobalt,  which  is,  as  it  were,  the  mother  of  arfenic  :  it  confifts  of CobaU- 
filver,  and  arfenic.  The  arfenical  part  being  exhaled,  leaves  behind  it  a 
metalline  calx  II*.  Its  fumes  are  violently  poifonous,  infed  the  lungs,  and 

give 


much,  that  Mr.  Boyle  allures,  he  procured 
by  diftillation,  four  ounces  of  good  brim- 
ftone  from  three  pounds  of  thefe  ftones. 
And  if  when  this  roflil  ceafes  to  flame  and 
fmoak,  it  be  taken  out  of  the  fire,  and  fuf 
fer’d  to  cool,  it  will  be  depriv’d  of  all  its 
gaudy  appearance,  and  turn’d  to  a  black- 
ilh  brittle  fubftance,  nothing  like  to  a  me¬ 
talline  ore.  Boyle  Med.  Hydroji. 

Marcafites,  however,  the  fame  author 
obferves,  may  be  look’d  on  as  a  kind  of 
metalline  bodies  ;  he  having  found  feveral 
of  them  to  contain  particles  of  copper,  and 
iron  ;  as  Kentm*nvus  mentions  others  that 
contain  filver,  others  gold,  and  others  both. 
Mr.  Boyle  gives  another  inftance  of  running 
mercury  contained  in,  and  procured  from 
a  marcafite  :  he  adds,  that  it  may  be  pof- 
fiblefor  a  skilful  perfon  to  make  a  profita¬ 
ble  ufe  of  marcafites,  either  by  fixing  the 
volatile  gold,  or  filver  contain’d  therein  ; 
or  by  graduating  filver  by  their  means. 
Ibid. 

||  Sit  peret  authorem  fides. 

*  Some  naturalift*  will  have  bifmuth  to 
be  of  two  kinds  ;  the  one  rathe,  or  fijftl, 
found  in  tin-mines,  and  fometimes  alfo,  if 
we  may  credit  Alonzo  Bayba,  in  mines  of 
its  own.  It  is  a  hard,  heavy,  brittle  mat¬ 
ter,  of  a  coarfe  grair,  white,  and  glitter¬ 
ing  :  Authors  commonly  look  on  it  as  the 
marcafite  or  mother  of  tin  ;  tho’  fome  go. 
further,  and  maintain  it  to  be  tin  it  felf, 


only  not  arrived  at  maturity,  for  want  of 
fufneient  cottion.  The  artificial  is  prepa¬ 
red  from  tin,  by  cementing  thin  plates 
thereof  with  a  mixture  of  white  tartar, 
falt-pcter  and  arfenic. 

**  Cadmia,  calamine,  or  lapis  cala¬ 
minaris  is  of  divers  colours,  fome  white, 
fomeveddilh,  fome  greyifh,  and  fome  blac- 
kifh,  which  is  reckoned  the  beft  ;  and  this 
again,  when  broken,  is  varioufly  colour’d. 
’Tis  found  in  veins,  or  foams,  running  be¬ 
tween  rocks;  and  is  dug  like  lead  ore  : 
they  always  find  eyes  of  lead  in  the  cala¬ 
mine. 

In  the  works  near  Wrington  in  Somerjet - 
poire,  when  they  have  landed  a  good  quan¬ 
tity  of  the  mineral,  they  walh,  and  clean, 
orbuddle  it ,  by  working  and  turning  it  in 
a  running  water,  which  carries  oft  the  im¬ 
pure  earthy  parts,  leaving  the  lead  and  ca¬ 
lamine,  with  the  other  heavier,  ftony,  and 
fparry  parts  behind.  Putting  this  into 
fieves,  which  they  dip  and  fhake  in  a  tub 
of  water;  the  lead  gets  to  the  bottom,  and 
the  fparry  parts  to  the  top;  leaving  the  ca¬ 
lamine  in  the  middle,  which  they  proceed 
to  bake  in  an  oven  much  like  that  of  a 
bake-houfe.  In  4  or  5  hours,  they  take  if 
out  and  beat  it  to  powder  with  large  ham  ¬ 
mers.  Vbilof.  Tranfacl.  N°.  198. 

||*  Cobalt  is  a  grey  fhining  ftone,  found 
jn  abundance  in  the  mines  in  Hermanduria. 
'Tis  often  mix’d  with  marcafite,  fometimes 

with 
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give  phthifics  ;  and  it  is  fo  fharp,  that  it  corrodes  and  ulcerates  the 
hands  and  feet  of  the  workmen  employ’d  in  digging  it,  &c.  Divers  deadly 
poifons  are  prepared  from  it. 

7°,  Pyrites ,  which  is  a  fulphurous  ftone,  found  in  mold  mines.  It  is  the 
moft  fertile  and  pregnant  of  all  minerals  ;  moft  metals,  fairs,  ana  lul- 
phurs  being  fuppofed  to  be  derived  out  of  the  fame ;  efpecially  vitriol,  and 
copper  *. 

8°,  Zink  f,  which  refembles  bifmuth  in  moft  things;  only  that  it  is  lefs 
friable;  and  even  yields  a  little  under  the  hammer.  Mixt  along  with  tur¬ 
meric,  in  melted  copper,  it  gives  the  metal  a  gold  colour.  It  alfo  ferves 
to  purify,  and  whiten  tin  ;  as  lead  does  for  gold,  and  filver.  Some  call  it 
female  antimony. 

9q,  Rock-falt,  which  ufually  contains  feme  metallic  part,  along  with  a 
fulphur. 

All  thefe  bodies  contain  a  fulphur,  which  renders  ’em  foft,  and  their 
glebes  lefs  fix’d  ;  and  were  it  poffible,  as  already  obferv’d  of  antimony,  to 
make  a  reparation  of  the  fulphur,  from  the  glebe  ;  we  fhould  have  perfect 
metals  from  each  of  ’em. 

Semi-Metals,  of  a  Metal  and  Salt. 


*'  I  '  He  fecond  clafs  of  femi-metals  comprehends  vitriols,  properly  fo 
A  call’d. 

Vitriol  is  deferibed  to  be  a  falino-metallic,  tranfparent  glebe,  diffolvable 
in  water,  and  fufible,  and  caicinable  by  fire.  It  feems  to  derive  its  name 
a  vitri  oleo,  from  oil  of  glafs  ;  inafmuch,  as  when  folid,  it  appears  tranf- 


with  filver  and  copper  ore.  When  they 
have  pick’d  out  the  cobalt,  and  feparated 
it  from  the  common  ftone,  they  beat  it  to 
powder  by  a  proper  engine  ;  carrying  oft 
all  the  lighter  fluff  with  a  ftream  or  water. 
This  powder,  to  feparate  the  arfenic  from 
it,  they  fpread  on  a  furnace  ;  fo  that  the 
fire,  which  is  beneath,  and  behind  it,  is 
forced  to  pafs  its  flame  along  over  the  pow' 
der,  and  thus  takes  with  it  the  arfenic  in 
form  of  a  fmoak;  which  palling  out,  at  a 
low  chimney,  is  received  into  aclofc  brick 
channel,  where  the  arfenic  flicks,  in  form 
of  a  white  or  yellowifh  powder,  whence 
it  is  taken  once  in  fix  months,  and  melted 
into  a  mafs. 

The  cobalt  thus  roafted,  and  ceafing  to 
fmoak,  they  take  it  out,  and  proceed  to 
melt  it,  to  make  fmalt  :  in  order  to  which, 
it  is  mix’d  with  pot-afhes,  and  powder  of 
flint-ftones.  After  it  has  been  five  or  fix 
times  in  the  melting-pot,  it  is  found  turn’d 
into  a^blue  glafs,  which  being  pulveriz’d, 
is  the  fmalt.  PhUof.  Tranfaft.  Nc  238. 


*  By  pyrites  is  underftood  the  mother, 
or  marcafire  of  a  metal :  i.  e.  the  matrix 
wherein  it  is  form’d,  and  out  of  which, 
when  arrived  at  maturity,  the  metal  is 
procured  :  fo  that  pyrites  is  only  a  cruder 
ore.  It  is  differently  denominated,  accor¬ 
ding  to  the  feed  or  ftamen  of  metal  it 
contains  :_cryjitest  if  gold  ;  argyrites ,  if  filver  ; 
chalcites,  if  copper  ;  molybdites ,  if  lead  ;  Ji~ 
dentes,  if  iron.  Bifmuth,  we  have  already 
obfervcd.paffes  for  the  pyrites  of  tin. 

f  M.  Homberg ,  maintains,  with  a  good 
deal  of  probability,  that  zink  is  no  other 
than  a  natural  mixture,  of  two  metals, 
viz*  tin  and  iron.  What  gave  him  the 
firft  hint,  was,  that  zink,  by  the  burning- 
glafs,  yielded  the  fame  fumes  as  fuch  a 
mixture.  Hence  he  was  led  to  fubftitute 
zink,  in  his  operations,  for  the  fame  ;  and 
he  affures  us,  he  always  found  the  very 
fame  effects  from  one  as  t’other.  Mem.  de 
l' Acad.  An.  1710. 


parent 


Theory  of  C  hemistry.  135 

fparent  like  glafs ;  tho*  when  fufed,  it  Jofes  that  tranfparency,  and  chan¬ 
ges  .into  an  opake,  oily  fubftance.  Some  call  it  a  metallic-falt,  as  having 
the  common  properties  of  a  fait,  viz,,  to  difl'olve  in  water,  and  fufe  by 
£  re. 

After  the  fame  manner,  may  all  metals  be  converted,  by  acid  fpirits,  into 
vitriol  f  :  tho’  ’tis  very  difficult  to  obtain  vitriol  of  gold,  or  filver,  by 
reafon  thofe  metals  are  not  ealily  dilfolved  by  the  fpirit  :  But  vitriols  of 
iron  and  copper  are  eafily  had. 

Native  or  foffil  vitriol  ft  is  of  two  kinds,  viz,,  vitriol  of  iron ,  or  Mars,  andIts  kir>ds- 
vitriol  of  copper,  or  Venus. 

The  native  vitriols  are  further  reducible,  with  refpefl  to  their  colour*, 
into  four  kinds,  viz,,  green  and  white ,  whole  metallic  part,  join’d  with  the 
fait,  is  iron  :  roman  ||,  which  is  blue  ;  and  cyprian ,  sky-colour’d  ;  the  metal- 
lick  part  of  Qach  of  which  is  copper  **. 


f  By  cryftallizing  a  folution  of  copper, 
in  Aqua  fortis,  or  fpirit  of  nitre,  you  may 
obtain  a  good  vitriol  j which  tho’,  by  virtue 
of  the  compolition,  it  has  manifeftly  feve- 
ral  qualities,  not  to  be  found  in  either  of 
the  ingredients  alone  ;  yet  Mr.  Boyle  ob- 
ferves,  there  are  ftrong  indications,  that 
each  ingredient  retains  its  former  nature, 
in  the  compound.  Scept.  Chym. 

ft  What  we  call  native  vitriol,  is  not 
ftri&Iy  fo ;  at  leaft  not  in  the  fame  fenfe 
with  that  of  the  antienrs.  They  had  a 
vitriol  call’d  chalcitis ,  which  came  to  per¬ 
fection  in  the  earth  it  felf  :  this  they 
call’d  by  three  different  names,  in  its  three 
feveral  ftages ;  miji  in  the  firft  ;  then  me- 
lanteria  \  andlaftly  fori. 

Our  vitriol  is  none  of  it  found  in  fub¬ 
ftance.  ’Tis  only  a  cryftallization  procu¬ 
red  by  art,  from  a  fort  of  fulphurous  mar- 
cafitc  ordinarily  found  in  copper  mines, 
call’d  alfo  pyrites  and  quis. 

Indeed  Mr.  Boyle  allures  us,  he  has  fome- 
times  taken  vitriol  out  of  the  mineral  earth, 
where  nature  had,  without  any  afliftance 
of  art,  perfectly  prepared  it.  Scept.  Chym. 

*  This  diverfity  of  colour  arifes  from  the 
difference  wherein  the  fait,  or  acid,  is  re¬ 
ceiv’d  :  in  blue,  the  fait  is  join’d  with  cop¬ 
per  ;  in  green,  with  iron  ;  in  white,  with 
calamine,  or  fome  ferruginous  earth,  mix'd 
with  lead  or  tin.  As  to  red  vitriol,  call’d 
colcothary its  colour  is  adventitious;  and  arifes 
from  a  calcination  the  vitriol  undergoes, 
either  by  art  or  fome  fubterraneous  fire. 

1|  Roman  vitriol  is  made  by  expofing  the 
pyrites  fo  long  to  the  external  air,  that  they 
calcine,  and  moulder  into  a  greenifh  duft 


or  calx.  This,  they  call  into  water,  where 
being  well  diluted,  and  faturated,  they 
proceed  to  evaporation  by  fire  ;  which 
done,  the  vitriolic  part  fhoots  into  cryftals. 

Green  vitriol ,  call’d  alfo  copperas ,  is  made, 
with  us,  in  the  copperas  works  at  Dept¬ 
ford,  in  a  fomewhat  different  manner.  The 
pyrites,  or  ftones,  call’d  alfo  gold  ftones, 
are  found  along  thefhores  of  Bffex,  Hanip- 
Jhire ,  &c.  The  beft  are  of  a  bright,  fhi- 
ning,  yellow  colour.  A  heap  of  thefe 
ftones,  two  foot  thick,  they  lay  on  a  bed, 
or  bafon  well  ramm’d ;  where,  in  5  or  6 
years,  by  the  aClion  of  the  air  and  rain, 
they  begin  to  diffolvc,  and  yield  a  liquor, 
which  is  receiv’d  in  the  pits,  and  thence 
conveyed  into  a  ciftern  under  a  boil- 
ing-houfe.  In  time,  the  ftones  turn  into  a 
fort  of  vitriolic  earth,  which  fwells  and  fer¬ 
ments  like  leaven’d  dough.  The  liquor,  at 
length,  being  pump’d  out  of  the  ciftern  in¬ 
to  a  boiler,  and  a  quantity  of  iron  added 
thereto,  in  two  or  three  days  the  boiling  is 
compleated;  care  having  been  taken  alla- 
long,  to  fupply  it  with  frefh  quantities  of 
iron,  to  reftore  the  boiling,  whenever  it 
feem’d  to  abate  :  when  boil’d,  ’tis  drawnoff 
into  a  Cooler,  where  it  is  left  14  or  15 
days  to  fhoot. 

**  A  drop  or  two  of  Aqua  fortis ,  refting 
a  while  on  copper,  the  corpufcles  of  the 
menftruum  join  with  thofe  of  the  metal ; 
and  this  firft  produces  an  afperiry,  and  at 
length  coagulates  into  minute  grains,  of  a 
pale  blue  vitriol :  and  if  on  another  part  of 
the  fame  furface,  you  apply  a  little  ftrong 
fpirit  of  urine,  a  vitriol  will  arife,  of  a 
deeper  and  richer  blue.  Boyle  Mech.  Trod, 
of  Colours . 
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We  havefeena  white  vitriol  from  the  Ifland  of  Sumatra ,  out  of  which 
the  Inhabitants  are  faid,  by  boiling,  to  get  pure  gold  :  but  the  experiment 
is  not  eafily  tried  ;  by  real'on  the  vitriol  is  fo  very  fcarce.  When  diffolved 
in  water,  it  affords  a  fort  of  Aurum  potabile. 

.  Vitriol  conlifts  of  three  feveral  parts,  'viz,.  i°,  A  metallic  part,  to 
which  there  is  a  fulphur  always  adhering  ;  2°,  A  menftruous  acid  ;  and 
3°,  Water  or  phlegm. 

The  metal  is  either  iron  or  copper  :  The  water  gives  the  tranfparency  ; 
for  as  foon  as  that  is  evaporated,  the  vitriol  becomes  opake.  While  the 
water  remains,  the  vitriol  is  fufible  ;  but  that  gone,  its  fluidity  ceafes,  and 
it  becomes  a  calx,  which  emits  a  fume,  that  corrodes  all  metals,  and  which, 
being  collected,  is  call’d  fpirit  or  oil  oj  vitriol. 

This  fpirit,  is  fcarce  diftinguiftiable  from  fpirit  of  fulphur  per  campa - 
nam  *  j  and  by  pouring  oil  on  the  fpirit,  it  becomes  a  real  fulphur ;  which, 
by  corroding  and  dilfolving  iron,  or  copper,  becomes  real  vitriol  again. 

Now  fuch  vitriols  being  only  metals  diffolved  and  cryftalliz’d  in  faline 
menftruums,  are  frequently  call’d  by  way  of  diftindlion,  metallic  vitriols , 
and  metallic  J alts  ;  of  which  there  are  as  many  kinds,  as  there  are  different 
metals,  and  menftruums  ufed. 

Semi- Metals  of  Metal  and  Earth . 

'T"H  E  third  clafs  of  femi-metals,  are  thofe  confifting  of  a  ftony  earth,  or 
A  glebe,  and  a  metal.  Such  are,  i°.  The  lapis  armenus ,  or  armenian  fione  ; 
a  mineral  ftone,  or  earth,  wherein  are  difcerned  fhining  points  or  fpangles, 
of  a  yellow  colour  ;  for  which  reafon,  it  is  alfo  called  lapis  fiellatus. 

’Tis  much  the  fame  as  lapis  laz,uli ;  all  the  difference  between  ’em,  if 
there  be  any,  being  only  in  the  degree  of  maturity  II:  they  are  both  noxious 
to  the  body ;  and  both  appear  to  contain  arfenic.  Of  lapis  lazsiili  is  made 


*  The  principal  ingredient  in  vitriol,  is 
the  acid  fait,  which  is  the  fame  as  in  ful¬ 
phur,  and  alum  :  in  fulphur,  this  acid  is 
united  with  a  bituminous  matter:  in  alum, 
with  an  abforbent  earth  ;  and  in  vitriol, 
with  a  metalline  parr.  Nouv,  Cour.  de  Chym. 

The  metallic  part  isbeft  feparated  from 
the  acid  or  faline  part,  by  the  affufion  of 
certain  alcaline  falts,  in  a  liquid  form, 
upon  the  folution  of  vitriol  made  in  com¬ 
mon  water.  Boyle  Scept.  Chym. 

M.  Geoffroy  fhews,  that  the  mixture  of 
any  vitriolic  falts,  with  an  inflammable  fub- 
ftance,  will  yield  common  brimftone  : 
and  by  the  different  compofitions  he  has 
made  of  fulphur,  and  particularly  from 
oil  of  vitriol,  and  oil  of  turpentine  ;  and 


by  theanalyfis  of  it,  when  thus  prepared  ; 
he  difcover’d  it  to  be  nothing  but  the  vi¬ 
triolic  fait,  united  with  the  combuftible 
fubftance.  Mem.  del' Acad.  An.  1704. 

II  The  fenfible  charafters  that  beft  di- 
ftinguifh  ’em,  are,  that  the  lapis  lazuli  is 
harder,  and  vein’d  with  gold,  which  the  ar¬ 
menus  is  not  :  add,  that  the  blue  of  the 
latter  partakes  of  a  greennefs,  whereas 
that  of  the  former  is  pure.  They  are  both 
found  in  Tyrol,  Hungary,  See.  but  the  fineft 
come  from  Perjia  and  the  Eaft  Indies. 

Some  WJ  1  have  ’em  the  marcafite  of 
gold  ;  as  being  often  found  in  the  mines  of 
that  metal  :  but  it  may  be  anfwer’d,  that 
they  are  as  frequently  found  in  filver  and 
copper  mines. 


that 
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that  noble  blue  colour  of  the  painters,  call’d  ultra-marine  f i  and  of  the  lapis 
armenus,  is  made  that  other  call’d  az,ure  ||. 

20,  Lapis  hematites,  which  is  a  ruddy  mineral  of  a  mean  confiftence  he-LaPlskim*tites 
tween  ftone  and  earth.  It  contains  a  noble  metallic  fulphur,  an  earth,  and 
an  embrio  or  feed  of  iron.  It  is  frequently  found  in  iron  mines  ^  and  is  re¬ 
puted’  in  fome  meafure  the  matrix  thereof.  Schroder ,  Boyle ,  &c.  fpeak  of 
it  as  an  earth  out  of  which  iron  it  felf  is  drawn  by  fire  ;  and  according¬ 
ly  the  antients  call  it  corpus  martis  :  But  we  can  allure  the  contrary,  and 
that  the  calx  it  refolves  into  has  no  iron  at  all.  However,  it  is  of  great  ufe 
in  medicine  ;  and  the  preparations  thereof  are  even  preferred  by  Sydenham  to 
thofe  from  iron  it  felf  It  is  alfo  ufed  in  polifhing  of  metals  **. 

3  °,  The  magnet  or  load- ftone,  found  about  iron  mines,  and  approaching  Load-Jior.e. 
very  nearly  to  the  nature  of  iron  felf :  tho’  it  is  not  altogether  iron,  as 
fome  have  imagin’d.  However,  when  dilfolved  in  Aquafortis ,  it  yields  a 
little  of  that  metal  #f. 

4®,  Lapis  atites ,  or  Eagle  fione ,  which  is  pregnant,  as  it  were,  with  an-  E *gk-Jiont. 
other  ftone,  heard  to  rattle  in  the  middle  of  it.  This  too  is  of  a  ferruginous 
nature  ;  and  wonderfully  commended  by  the  antients  for  facilitating  deli¬ 
very  ff. 


f  Ultra-marine  is  prepared  by  firft  cal¬ 
cining  the  lapis  in  an  iron  mortar, and  then 
grinding  it  to  an  inpalpable  powder  on 
the  ftone.  This  done,  they  mix  it  up  with 
a  pafte,  made  of  wax,  pitch  and  oil  ;  and 
wafh  the  pafte  well  in  fair  water  to  fepa-^ 
rate  the  colouring  part  therefrom,  which 
by  this  means  precipitates  to  the  bottom, 
in  form  of  a  fine  powder.  Laftly,  the 
water  is  poured  off,  and  the  powder,  that 
remains,  being  dried,  is  the  true  ultra-ma¬ 
rine. 

||  The  method  of 'preparing  it,  is  much 
the  fame  as  that  of  ultra-marine. 

**  Pliny  recounts  five  fpecies  of  this 
ftone,  viz-  the  Ethiopic ,  the  Andromeda* 
or  black,  the  Arabic ,  the  Elalites  or  Mil- 
tites ,  and  the  Chijlos  ;  befides  that  call’d 
the  magnes  hematites,  from  its  faculty  of 
attra&ing  iron.  At  prefent  we  know  of 
nothing  of  this  kind  befide  the  blood  f  one , 
and  ruddle. 

*t  The  magnet  is  indued  with  very 
wonderful  properties,  and  among  the  reft, 
thofe  of  attra&ing  iron,,  and  turning  its 
poles  toward  thofe  of  the  world  ;  and  com¬ 
municating  the  fame  properties  to  iron. 

The  antients  diftinguilh’d  five  kinds, 
differing  from  each  other  both  in  colour 
and  virtue,  viz -  the  Ethiopic ,  Magnefian, 
Bceotic ,  Alexandria n%  and  Natolian.  They 

.  ’  T 


had  alfo  a  notion  of  a  male  and  female 
magnet :  but  all  the  virtue  they  wereap- 
prix’d  of  in  it,  was  the  drawing  of  iron, 
and  fome  fmall  medicinal  power.  What 
further  difeoveries  the  moderns  have  made 
herein,  how  happily  they  have  applied  it 
to  facilitate  -the  great  bufinefs  of  naviga¬ 
tion,  and  what  fine  phenomena  it  has  af¬ 
forded  to  the  men  of  fpeculation,  is  fome- 
what  foreign  to  our  prefent  purpofe.  We 
(hall  only  obferve,  that  the  fire,  ruft,  moi- 
fture,  and  long  difufe,  tend  to  weaken  and 
deprive  it  of  its  force  :  Tho’  Mr.  Boyle 
gives  us  inftances  of  fome  EngHjh  load-  . 
ftones,  which  retain’d  their  virtue  after 
ignition.  See  further  in  the  Notes,  p.  93. 

ft  Laur.  Bauf chius  has  an  exprefs  trea- 
tife  on  the .  eagle-ftone ;  wherein  he  main¬ 
tains,  that  it  is  not  found  in  the  nefts  oj; 
eagles,  as  the  antients  imagin’d,  but  on 
the  fea-coafts,  in  fields,  and  on  mountains. 
Near  Treeves,  we  are  allured,  that  a  man 
cannot  dig  a  few  feet  under  ground,  with¬ 
out  meeting  with  conliderable  beds  or  ^ 
ftrata  of  thefe  ftones,  fome  of  which  have 
only  one  core  or  nucleus,  others  two,  and 
others  three.  Moft  of  them  feem  to  conlift 
of  two  or  three  lays  of  a  ftony  earth  not 
unlike  potters  ware,  efpecialiy  the  laft, 
which  is  the  innermoft.  Ditf.  deTriv.  Verb. 
JEtites. 


5  Oiev, 
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5  s,  Oker,  or  ocker ,  or  ockra ,  a  matter  form’d  of  earth,  and  metal,  fub- 
fded,  or  fettled  from  fpaw  waters,  and  acidulas  :  accordingly,  ’tis  obfer- 
ved,  that  fpaw  waters,  dried  up  by  the  fire  or  air,  always  leave  oker  at 
bottom.  Oker  is  alfo  faid  to  be. found  in  iron  mines,  and  places  where 
iron  is  yet  crude,  and  immature  f.  ’Tis  added,  that  if  you  diffolve  iron 
in  oil  of  vitriol,  oker,  or  a  matter  much  like  it,  will  be  found  at  bottom. 

Glass  makes  the  fourth  claf  offemi-metals ;  and  is  defined  a  tranfparent 
body,  fufible  by  fire,  not  diflblvable  by  water,  nor  malleable,  and  which 
hardens  by  cold*. 

We  have  now  gone  thro’ the  natural  hiftory  of  foffils  ;  and  fuch  as  are 
difpofed  to  furnifh  out  their  mufeums  with  collections  of  this  kind,  have 
here  the  feveral  claffes  laid  down,,  wherein  every  thing,  according  to  its 
order,  kind,  & c.  is  to  be  difpofed. 

cPrinci- 


t  Oker  is  a  metallic  earth,  found  of  va¬ 
rious  colours,  red,  yellow,  &>c.  The  beft 
Swedish  iron,  we  are  told,  is  found  in 
form  of  a  mud  or  oker,  at  the  bottom  of 
lakes,  and  other  ftagnant  waters.  Mr. 
Boyle  adds,  that  he  has  obferved  our  Eng- 
HJh  okers  to  be  richer  in  iron  than  fome 
ores  of  that  metal :  See  the  article  earths. 
What  further  difcovers  this  mixture  of  iron 
in  oker,  is,  that  by  proper  application,  a 
piece  of  oker  may  be  render’d  magnetical 
like  iron  it  felf.  Seethe  Notes,  p.  93. 

*  *Tis  controverted  among  naturalifts 
to  what  clafs  of  bodies  glafs  ought  to  be 
referr’d  :  Agricola,  Lib.  XII.  de  re  metall. 
makes  it  a  concrete  juice  :  Vm.  Belluacenjis, 
Lib.  XI.  calls  it  a  ftone  ;  and  Fallopius  rec¬ 
kons  it  among  the  media  miner  alia  or  femi- 
metals  :  but  Dr.  Merret  obferves,  that  the 
forementioned  arc  all  natural  produ&ions; 
whereas  glafs  is  fa&itious,  a  compound 
made  by  art,  a  produ&ion  of'the  fire,  and 
never  found  in  the  earth.  To  obviate  this, 
Fallopius  diftinguifhes  between  glafs  con¬ 
tain’d  in  its  own  mine,  or  its  own  ftone  ; 
and  true  glafs  that  is  extrafted  from  the 
fame.  Now,  the  latter,  fays  he,  is  no 
more  artificial,  than  a  metal  is,  extra&ed 
from  its  mineral :  and  as  to  the  former, 
he  urges,  that  as  metal,  by  having  its  cxi- 
ftence  in  the  ore,  fo -glafs  by  having  it  in 
the  ftone  out  of  which  it  is  educed,  is  na¬ 
tural.  But  this  argumentation  Dr.  Merret 
overturns,  by  (hewing  that  glafs  is  never 
found  in  that  form  in  any  mine,  but  only 
the  fand  and  ftone  whereof  it  is  form’d  : 
whereas  metals  are  pe&fe&ly  form’d  by  na¬ 


ture  into  certain  fpccies,  in  proper  veins, 
tho’  frequently  in  fuch  fmall  parcels,  that  • 
they  lie  hid,  till  the  fire  has  colle&ed 
’em  together,  by  feparating  from  ’em  the 
other  matters  wherewith  they  were  mix’d. 
Accordingly,  fire  only  produces  metals  by 
its  faculty  of  feparating  heterogeneous,  and 
congregating  homogeneous  bodies;  where¬ 
as  ir  produces  glafs  by  uniting,  and  mixing 
heterogeneous-matters,  viz.  fait  and  fand, 
into  one.  Fallopius,  indeed,  denies  this, 
and  pleads,  that  ’tis  falfe  to  fay  that  glafs 
is  at  all  made  of  afhes :  the  allies  are  only 
added  inftead  of  the  nitre,  ufed  among  the 
antients,  the  better  to  extraft  the  glafs  out 
of  the  fubflance  of  the  ftone  :  But  this  is  ea- 
fily  refuted  *  for  if  the  glafs  were  procu¬ 
red  from  the  ftone  alone,  the  weight  of  the 
metal  muft  be  lefs  than  that  of  the  ftoncs  ; 
whereas  in  reality  it  far  furpaffes  ;  100 
weight  of  fand  yielding  above  s  50  lib.  of 
glafs.  Add,  that  the  falts  made  ufe  of, are 
of  the  moft  fixed  kind  ;  which  therefore, 
we  cannot  fuppofe  to  be  carried  oft  by  the 
fire:  and  that  in  the  coarfer  glafles,  which 
corrode  by  the  air,  one  may  difeern,  nay 
pick  out  pieces  of  fait,  difeovering  them- 
felves  to  be  fuch  by  their  tafte. 

Dr.  Merret  gives  us  a  precife  and  accu¬ 
rate  enumeration  of  the  feveral  chara&ers, 
or  properties  of;  glals ;  the  principal  where¬ 
of  are,  that  it  fufes  in  a  vehement  fire  ; 
whenfufed,is  tenacious,  and  cleaves  to  i- 
ron ;  does  not  confume  or  wafte  in  the  fire, 
and  is  the  laft  efteft  thereof;  is  du&ile  and 
fafhionable  into  any  form,  while  red  hot, 
but  not  malleable  ;  friable  when  cold  ; 

diapha- 
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‘Principles  of  Fossils. 

X^Rorn  what  has  been  hitherto  delivered,  we  deduce  it,  as  a  corollary, 
A  that  all  fo  fills  confift,  i°,  Of  mercury,  as  the  bafe  of  many  of ’em.  2°sOf 
a  fubtile  fulphur,  the  coagulator  or  fixer  of  the  mercury  :  for  even  the  an- 
tients  always  diftinguifh’d  two  kinds  of  fulphur, the  one  volatile,  and  combu- 
ftible  ;  and  the  other,  which  alone  we  have  here  regard  to,  perfectly  fix’d ; 
as  being  in  eftedt  a  fort  of  concentrated  fire  it  felf ;  30,  Of  fait ;  and  40, 
Of  earth. 

All 


diaphanous  either  hot  or  cold  ;  flexible  and 
elaftic  ;  difunired,  and  broke  by  cold  and 
moifture,  and  efpecially  by  faline  liquors  ;is 
only  cut  by  a  diamond  or  emery  ;  does  not 
let  acid  juices,  or  any  other  thing  extraft 
either  colour,  tafte,  or  any  other  quality 
from  it ;  does  not  wear,  by  the  longeft  ufe, 
nor  will  any  liquor  make  it  mufty,  change 
its  colour,  or  ruft  ;  it  foftens  metals,  and 
renders  ’em  fufible  ;  receives  all  metallic 
colours,  both  externally  and  internally  ; 
will  not  calcine  ;  may  be  cemented,  like 
ftones  and  metals. 

Making  of  Glafs. 

The  materials  whereof  glafs  is  made, 
we  have  already  hinted  to  be  fait  and  /and, 
or  ftones.  The  fait  here  ufed,  is  procured 
from  a  fort  of  allies  brought  from  the 
Levant  call’d  polverine  or  rochetta  ;  which 
afhes  are  thofe  of  a  fort  of  water-plant, 
call’d  kali,  of  the  fpecies  of  that  found  in 
fome  parts  of  England,  call’d  frog-graft,  or 
crab-grafs  ;  cut  down  in  fummer,  dried  in 
the  fun  and  burnt  in  heaps,  either  on  the 
ground,  or  on  iron  grates;  the  afhes  fal¬ 
ling  into  a  pit,  grow  into  a  hard  mafs  or 
ftone,  fit  for  ufe. 

To  extra&  the  fait,  thefe  afhes,  or  pol¬ 
verine,  are  powder’d,  and  lifted ;  then  put 
into  boiling  "water,  and  there  kept  rill  - 
of  the  water,  be  confumed  ;  the  whole 
being  ftirr’d  up  from  time  to  time,  that 
the  alhes  may  incorporate  with  the  fluid, 
and  all  its  fairs  be  extra&ed  :  then  the  vef- 
fel  is  fill’d  up  with  new  water,  and  boil’d 
over  again,  till  -  be  confumed  ;  what  re¬ 
mains  is  a  fort  of  lee,  ftrongly  impregna¬ 
ted  with  fait.  This  lee,  boil’d  over  again 
in  frefh  coppers,  thickens,  and  in  about 
24  hours  moots  its  fait ;  which  is  to  be 
laded  out,  as  it  ftioots,  into  earthen  pans, 


and  thence  into  wooden  vats  to  drain  and 
dry.  This  done  it  is  grofsly  pounded,  and 
thus  put  in  a  fort  of  oven,  call’d  calcar ,  to 
dry.  It  may  be  added,  that  there  are 
other  plants  befide  kali  which  yield  a  fait 
fit  for  glafs,  e.  gr.  alga,  or  fea-wrack,  the 
common  way-thiftle,  bramble,  hops,  worm- 
‘  wood,  woad,  tobacco,  fern,  and  the 
whole  leguminoustribe,as  peafe,  beans,  &c. 

The  fand,  or  Jlones  call’d  by  the  artifts 
Tarfo, is  the  fecond  ingredient  in  glafs; and 
that  which  gives  it  the  body  and  firmnefs. 
Thefe  ftones,  Agricola  obferves,  muft  be 
fuch  as  willfufe  ;  and  of  thefe,  fuch  as  are 
white  and  tranlparent,  are  the  beft  :  fo 
'  that  cryftals  challenge  the  precedency  of 
|  all  others.  At  Venice  they  chiefly  ufe  a 
•  fort  of  pebble,  found  in  the  river  Tejino , 
refemblihg  white  marble,  and  called  Cuo- 
golo  :  indeed  Anto.  Neri  allures  us,  that  all 
ftones  which  will  ftrike  fire  with  a  fteel, 
are  fit  to  vitrify  :  but  Dr.  Merret  lhews, 
that  there  are  fome  exceptions  from  this 
rule.  Flints  are  admirable,  and  when  cal¬ 
cined,  powdered,  and  fearced,  make  a 
pure  white  cryftalline  metal ;  But  the  ex¬ 
pence  of  preparing  ’em,  makes  the  matters 
of  our  glafs-houfes  fparing  of  their  ufe. 
Where  proper  ftones  cannot  be  fo  conve¬ 
niently  had,  fand  is  ufed  ;  which  is  to  be 
white,  and  fmall,  and  well  wafh’d  e’er  it 
be  applied  :  fuch  is  ufually  found  in  the 
mouths  and  fides  of  rivers.  Oar  glafs-hou¬ 
fes  are  furnilhed  with  a  fine  land,  for  cry- 
ftal,from  Maidjlone,  the  fame  with  that  ufed 
for  fand-boxes,  and  in  fcouring  ;  and  with 
acoarfer,  for  green  glafs,  from  Woolwich. 

For  cryflal  glafs ,  to  200  lib.  of  tarfo , 
pounded  fine,  they  put  130  of  fait  of  pol¬ 
verine,  mix  ’em  together,  and  put  ’em  in¬ 
to  the  calcar,  a  fort  of  oven  or  reverbera- 
T  3  tory 
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All  which  are  not  found  in  all  foffils;  metals,  e.  gr.  we  have  already  fliewrr 
to  confift  of  only  the  two  firft  principles  :  and  feveral  others,  only  of  the 
three  laft. 

Whether  water,  the  univerfal  wine  of  the  antients,  which  all  bodies 
drink,  and  whereby  alone  they  are  fuppofed  to  grow  and  increafe,  be  to 
be  deem’d  a  principle  ;  will  admit  of  fome  doubt :  Sir  If.  Newton  defines  it 


tory  furnace,  which  is  firft  well  heated. 
Here  they  remain,  baking,  frying,  and 
calcining  for  5  hours  ;  during  which  the 
workman  keeps  mixing  ’em  with  a  rake, 
to  make  ’em  incorporate  :  when  taken 
out,  the  mixture  is  call’d  frit  or  bollito. 

Note,  there  are  three  kinds  of  frit : 
that  here  described  is  cryftal  frit :  the  fe- 
cond,  or  ordinary  frit,  for  the  common 
white,  or  cryftalline  metal,  is  made  of  the 
bare  afhes  of  polverine,  without  extrafling 
the  fait  from  ’em.  The  third,  for  green 
glafs,  is  made  of  common  afhes,  without 
any  preparation,  and  a  hard  fand  above- 
menrion’d. 

It  may  be  further  obferv’d,  that  glafs 
might  be  made  by  immediately  melting  the 
materials,  without  thus  calcining,  and  ma¬ 
king  ’em  into  frit ;  but  the  operation  would 
be  much  longer,  and  more  tedious. 

Now,  to  proceed  to  the  operation  of 
making  the  glafs  it  felf ;  they  take  of  this 
•frit,  and  let  it  in  melting-pots  in  the  wor¬ 
king  furnace  ;  adding,  in  each  pot,  a  pro¬ 
per  quantity  of  a  blackilh  ftone,  not  un¬ 
like  a  loaa-ftone,  and  call’d  manganefe , 
which  ferves  to  purge  off  that  greenifli  caft 
natural  to  all  glafs,  and  to  make  it  clear¬ 
er,  and  more  azure.  While  the  whole  is 
in  fufion,  the  workman,  here  call’d  the 
( onciator ,  in  thegreen-glafs-houfesthejWwdfr, 
mixes  the  metal  well  together,  with  his 
Square  ;  and  with  a  ladle  skims  off  the  fand, 
over  which  is  a  whitifir  fair  continu¬ 
ally  caft  up  from  the  metal,  and  fwim- 
ming  on  its  furface  ;  which  is  always  in 
the  greater  quantity,  as  the  polverine  was 
weaker  ;  and  which,  unlefs  well  purg’d  oft, 
would  make  the  glafs  brittle,  and  unfit  for 
working. 

When  the  vitrefa&ion  is  compleated,and 
the  metal  found  fufficiently  clear,  and 
fine  ;  they  proceed  to  form  it  into  the 
works  required  :  in  order  to  this,  the  ope¬ 
rator  dips  a  hollow  iron  into  the  melting 
pot,  turns  it  about,  and  takes  out  e¬ 


nough  for  the  veflel  or  work  it  is  intended 
for  ;  the  metal  flicking  to  the  iron,  like 
fome  glutinous  or  vifeid  juice.  While  'tis 
yet  red  hot,  he  rolls  it  to  and  fro,  on  a 
marble,  to  unite  its  parts  more  firmly  : 
then  gently  blowing  into  the  iron,  he  rai- 
fes  or  fwells  the  metal,  juft  as  in  blowing 
into  a  bladder.  This  blowing  he  repeats 
again  and  again,  till  he  has  attained  the 
deftin’d  bulk  ;  then  whirling  it  about  his 
head,  he  lengthens,  and  cools  the  glafs ; 
and,  if  the  defign  require  it,  moulds  it  in 
the  ftamp-irons,  and  flats  the  bottom,  by 
preffing  it  on  the  marble  :  and  thus  deli¬ 
vers  it  to  the  matter  workman,  who  break¬ 
ing  off  the  collet,  by  which  it  adhered  to 
the  blowing-iron,  proceeds,  as  occafion 
requires,  to  fafhion  it  further;  e.  gr.  if  it 
be  for  a  drinking  glafs,  with  his  ponteglo  he 
fticks  the  glafs,  and  fealds  it  ;  with  his 
pajfago  makes  the  bowl  ;  with  his  procello 
widens  and  makes  it  hollower  ;  then  with 
hislhecrs  cutsoff  what  is  fuperfluous.  Thus 
with  blowing,  preffing,  fealding,  (which  are  to 
be  repeated  as  oft  as  the  glafs  cools,)  am¬ 
plifying,  cutting.,  &c.  the  work  is  brought 
to  the  form  intended  ;  and,  if  need  be, 
feet  and  handles  are  fattened  on  ;  and  ri- 
garines  and  marblings  wrought. 

Asfaft  as  the  matter  finiflies  them,  ano¬ 
ther  takes  ’em  up  with  an  iron  fork,  and 
places  ’em  in  a  tower,  over  the  melting  fur¬ 
nace,  to  anneal :  into  this  tower,  there  is 
a  hole,  by  which  the  heat  and  flame  are 
received  from  the  furnace ;  and  after  the 
glafles  have  flood  here  fome  *  time,  they 
are  put  into  iron  pans  call ’dfraches,  which 
by  degrees  are  drawn,  by  the  farole-many 
further  off,  along  an  appendage  of  the 
tower  called  the  leer,  5  or  6  yards  along, 
that  they  may  cool  by  degrees:  when  they 
are  arrived  at  the  end  of  the  leer,  they 
are  quite  cold,  and  thus  taken  out,  fit  for 
ufe.  Antonio  Neri  de  Arte  Vitrariat  and  Dr. 
Merret's  Notes  on  the  fameK 
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an  tnfipid  fait ;  but  with  that  great  author’s  leave,  water’s  being  a  diflolvent 
of  fait  feems  to  difqualify  it  for  being  a  fait  it  felf  :  we  know  of  no  fait  in 
nature  that  dilfolves  any  other  fair. 

Others  call  it  the  chaos  of  all  things,  and  ’tis  certainly  the  remote  mat¬ 
ter  of  all  foflils  ;  and  may  therefore  be  confider’d  as  conftituting  a  pecu¬ 
liar-  clafs  of  body.  See  the  Chapter  of  water,  as  an  element  or  inftru- 
ment. 

Of  all  thefe  principles,  the  fulphur  is  the  only  attive,  and  vital  one ;  tind 
that  whereon  all  life  and  motion  depends ;  for  mercury,  e.gr.  is  inert,  and 
never  a&s,  unlefs  when  a£ted  on  by  fulphur  or  fire :  and  falts  are  never  dif- 
folved,  but  by  fire  alone ;  nor  does  water  a but  by  heat ;  without  which 
it  would  be  a  fixed  mafs,  or  ice  :  and  as  to  earth,  no  body  doubts  it  mere¬ 
ly  inert,  and  ina&ive.  So  that  all  the  a&ivity  in  the  foffil  or  mineral  king¬ 
dom  confifts  in  the  fulphur  alone  :  and  hence  fome  of  the  later  chymifts  have 
denominated  fulphur,  aBive ,  mafculine ,  &c.  with  regard  to  which  the  reft  are 
inactive,  torpid,  feminine,  & c.  See  further  in  the  chapter  of  the  operations 
of  chemiftry,  and  that  of  fire,  water,  &c. 

We  now  proceed  to  vegetables. 
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Vegetables  defi *  \  Vegetable  is  a  body  generated  of  the  earth ,  or  of  fomething  arifing  of  the 

nti'  ’  earth ,  to  which  it  adheresy  or  is  connected  by  parts  call'd  roots ,  thro 

which  it  receives  the  matter  of  its  nourifhment ,  and  increafe  ;  rtfci  conjijls  of  juices, 
and  veffels,  fenfibly  diftincl  from  each  other  :  or,  a  vegetable  is  an  organical  body , 
compofed  of  vejjels ,  and  juices  every  where  diflinguifhctble  from  each  other ;  to  which 
body  grow  roots ,  or  parts  whereby  it  adheres  to  fo?ne  other  body ,  from  which  it 
derives  the  matter  of  its  lij  e,  and  growth* 

vijtingHiJh'i  This  definition  fur  nifties  a  juft  and  adequate  idea  of  a  vegetable*:  for  by 
^°nTma£lsani  *ts  veffels  and  juices,  it  is  diftinguiftied  from  a  foflil ;  and  by  its 

adhering  to  another  body ,  and  deriving  its  nourifhment  therefrom ,  it  is  diftinguilh’d 
from  an  animal  *. 

A  vegetable  is  defined  an  organical  body ,  becaufe  confifting  of  different 
parts,  which  jointly  concur  to  the  exercife  of  the  fame  fun&ion  :  adhering 
by  feme  of  its  parts  to  another  body  ;  for  we  know  of  no  plant  that  is  abfo- 
lutely  vague  and  fluctuating,  but  has  ftill  a  body  it  adheres  to  :  tho*  that 
body  may  be  various,  e.gr.  earth ,  as  in  our  common  plants  ,•  flone ,.  as  in 
rock-plants ;  water ,  as  in  the  fea-plants ;  and  air ,  as'  in  fome  mucilages. 


N 


*  Few  authors  but  obferve  the  near  a- 
nalogy  between  the  vegetable  and  animal 
oeeonomy  and  ftru&ure.  M.  Reneaume, 
from  a  furvey  of  plants, concludes,  io,That 
the  root  in  plants,  does  the  office  ’of  the 
parts  contained  in  the  belly  of  animals 
deftined  for  nutrition  ;  it  being  this  chiefly 
that  prepares,  digefts,  alters,  and  changes 
the  food  into  a  nutritious  juice,  to  be  af¬ 
terwards  diftributcd  to  all  parrs.  ao,That 
the  trunk ,  and  branches  of  trees,  bear  fome 
relation  to  the  exterior  members  or  limbs  of 
an  animal,  which  it  may  indeed  fubfift  with¬ 
out,  tho’-  their  rotting,  and  mortification, 
does  frequently  occafion  a.  total  deftruc- 
tion  thereof.  31*,  That  ’tis  with  good  rea- 


fon  that  countrymen,  in  pruning,  and  lop¬ 
ping  trees  which  they  would  have  grow 
again,  cover  the  wounds,  and  the  remains 
of  the  flumps,  with  earth  or  clay,  to  pre¬ 
vent  an  extravafation,  which  would  drain 
’em  of  all  their  vital  moifture.  And 
hence,  likewifc,  it  is,  that  when  the 
branch  of  a  tree  is  broke,  without  the 
bark’s  being  entirely  feparated,  if  the  pie¬ 
ces  be  fet  again,  and  the  fralfure  tied 
with  a  bandage,  capable  of  retaining  the 
fap,  and  excluding  the  accefs  of  the  air, 
the  branch  will  heal  again,  a  callus  be 
form’d,  &c.  juft  as  in  a  fra&ur’d  bone. 
Mem.de  V Acad.  An.  1707. 
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As  to  thofe  few  plants  which  appear  to  float  with  the  water,  their  man-  floating  pants, 
ner  of  growth  is  fomewhat  anomalous  *.  M.  Tournefort  has  (hewn  that  all 
plants  do  not  arife,  flri&ly,  from  feeds,  but  that  fonie  inftead  of  femen, 
depofite,  or  l.et  fall  a  little  drop  of  juice,  which  finking  in  the  water,  by 
its  gravity,  reaches  the  bottom,  or  feme  rock,  &c.  in  its  way  ;  to  which  it 
flicks,  flrikes  root,  and  (hoots  into  branches  ;  fuch  is  the  origin  of  coral], 
which  by  diftillation  yields  a  volatile  fait. 

Add,  that  the  root  of  a  plant  may  have  any  fituation  at  pleafure,  with  s^^tion  °f the 
refpedl  to  the  body  thereof ;  nor  needs  it  either  be  lowed  or  higheft,  &c. 
Accordingly  in  aloes,  coral,  moffes,  fungus's,  &c.  the  root  is  frequently  up- 
permofl,  and  its  growth  dou  nward  II. 

The  vell'els,  or  containing  parts  of  vegetables,  confift  of  mere  earth,  l^Jcnfsar  ^art 
bound,  or  connected  together  by  oil,  as  a  gluten;  which  being  exhaufled 
by  fire,  air,  age,  or  the  like,  the  plant  moulders,  or  returns  again  into 
its  earth,  or  dufi:  :  thus  in  vegetables  burnt  by  the  intenfefl:  fire,  the 


*  There  are  fome  fpecies  of  fea-mufh- 
rooms,  particularly  the  neptune’s-capy  which 
are  not  found  to  adhere  to  any  body  :  but 
M .Tournefort  obferves,they  have  been  fomc- 
times  obferv’d  with  a  little  pedicle,  which 
might  have  fuftained  them.  And  hence  he 
infers,  that  they  originally  grew  to  the 
bottom,  and  had  their  generation  like  the 
reft.  He  adds,  however,  that  when  they 
have  loft  their  pedicle,  ’tis  probable  they 
are  fed  by  fome  juice,  which  the  fea  wa¬ 
ter  lets  infinuate  thro’  the  pores  of  their 
furface.  Mem.  del' Acad.  An.  1700. 

f  Coral  has  been  fufpe&ed  by  the  natu- 
ralifts  of  all  ages  for  a  fea-plant ;  but  the 
moderns  have  demonftrated  it  fuch  ;  and 
even  difeovered  its  flowers  and  feeds. 
That  illuftrious  naturalift  the  Count  de 
Marfgli ,  having  long  doubted  the  vegeta¬ 
ble  nature  of  coral,  was  at  length  convin¬ 
ced  by  the  following  experiment  :  having 
fteep’d  fome  coral,  frefh  gather’d,  in  fea- 
water;  he  perceived,  in  a  Ihort  time,  that 
the  little  ruddy  tubercles  which  appeared 
on  the  furface  of  its  bark,  began  gradually 
to  unfold  ;  and  at  length  opened  into 
white  flowers,  in  the  form  of  ftars  of  eight 
points, which  were  fuftain’d  by  a  little  calx 
divided  in  like  manner  into  eight  parts. 
Upon  taking  the  coral  out  of  water, 
the  flowers  immediately  clofed,  and 
return’d  into  red  tubercles  as  before ; 
which  tubercles  being  clofely  fqueez.ed, 
yielded  a  fort  of  milky  juice.  And  upon 
returning  the  coral  into  the  water,  as  be¬ 
fore,  the  tubercles,  in  an  hours  time,  0- 


pened,  or  flower’d  a-frefh  :  And  this  was 
continu’d  for  6  or  8  days, when  the  buds  or 
tubercles  ceas’d  to  blow  any  more.  In  10  or 
i2days  they  became  detach’dfrom  thccoral, 
and  funk  to  the  bottom,  in  form  of  little 
yellow  balls.  Thefe  tubercles,  then,  ac¬ 
cording  to  the  analogy  of  plants,  fhould 
be  the  flowers  of  coral  ;  and  the  milky  vif- 
cid  juice,  contain’d  therein,  the  femen  ; 
accordingly  ’tis  held,  that  when  this  juice 
falls  on  a  properly  difpofed  -fubjeft,  or 
nidus,  a  new  coral  arifes  therefrom. 

Add,  that  the  analyfls  of  coral,  anfwers 
precifely  to  that  of  other  fea-plants,  all 
of  ’em  affording  a  volatile  urinous  fait,  and 
a  thick  blackilh,  fetid  oil.  Mem.  de  TA- 
cad.  An.  1708. 

There  are  corals  of  divers  colours  ;  the 
moft  ufual,  and  valuable,  are  red,  and 
white  ;  others  are  feuillemort,  carnation, 
green,  yellow,  afh-colour’d,  QPc.  Jonrn. 
des  Scavans ,  An.  1710. 

||  The  vafcular  ftiufture  of  vegetables  is 
rendered  very  apparent  by  an  experiment 
of  Mr.  Willoughby  ;  cutting  oft  fome  pretty 
big  branches  of  birch,  and  making  a  fort 
of  bafon  or  refervoir,  on  the  end  thereof 
with  foft  wax  ;  upon  filling  this  with  wa¬ 
ter,  and  holding  the  branch  upright,  the 
water,  in  a  few  minutes,  funk  into  the  vefi 
fels  of  the  wood,  and  running  quite  thro’ 
the  length,  dropt  out  of  the  end  confidera- 
bly  faft  ;  continuing  fo  to  do,  fo  long  as 
water  was  pour’d  on.  The  fame  fuc- 
ceeds  in  fycamore, walnut,  &*c.  tho’ the  flux 
here  is  not  fo  copious.  Phi/.Tranfa(l.  Ng  70. 

earth 
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t idifthbU  b  earth  or  matter  of  vefl’els  is  left  entire,  and  undiflfoluble  by  its  utmoft  force  ; 
*rs"  and  confequently,  the  matter  thereof  is  neither  water,  nor  air,  nor  fait, 

nor  fulphur,  but  ear.th  alone. 

The  root  or  part ,  whereby  vegetables  are  conne&ed  to  their  matrix,  and  ' 
by  which  they  receive  their  nutricious  juice,  confifts  of  an  infinite  number 
Moment  vejfeU of  vafa  abforbentia ,  which  being  difpers’d  thro’ the  interfaces  of  the  earth, 

*  attradf  and  imbibe  the  juices  of  the  fame  *  ;  confequently  every  thing 

in  the  earth,  that  is  diffoluble  in  water,  is  liable  to  be  imbibed ;  as  air, 
fait,  oil,  fumes  of  minerals,  metal,  &c.  and  of  thefe  do  plants  really 
confift. 

Thefe  juices  are  drawn  from  the  earth,  very  crude  ;  but  by  the  ftru&ure 
and  fabric  of  the  plant,  and  the  various  vefiels  they  are  ftrained  thfb*, 
become  changed,  further  elaborated,  fecreted  and  affimilated  to  the  fub- 
ftance  of  the  plant. 

The  motion  of  the  nutricious  juices  of  vegetables  is  produced,  much  like 
that  of  blood  in  animals,  by  the  adlion  of  the  air  ;  in  effedf,  there  is  fome- 
thing  equivalent  to  refpiration  throughout  the  whole  plant. 

The  difeovery  of  this  we  owe  to  the  admirable  Malpighi ,  who  firft  ob- 
Arteries,  &c.  ferv’d  that  vegetables  confift  of  two  feries’s  or  orders  of  velfels  ;  i°,  Such  as 
receive  and  convey  the  alimental  juices,  anfwering  to  the  arteries ,  laBeals , 
Ttwcbtt.  'veins,  &c.  of  animals.  2°,  Trachea  or-* air-vej] els,  which  are  long  hollow 
pipes,  wherein  air  is  continually  received  and  expelled,  i.  e.  infpired  and 
expired  ;  within  which  Trachea,  he  ftiews,  all  the  former  feries’s  of  velfels 
are  contained. 

Hence  it  follows, that  the  heat  of  the  year,  nay,  of  a  day,  of  a  fingle  hour, 
or  minute,  muft  have  an  effedton  the  air  included  in  thefe  Trachea,  i.e.  muft 


*  The  principle,  whereby  the  root  im¬ 
bibes  its  food,  is  fomewhat  controverted  : 
fome  will  have  it  effected  by  means  of  the 
preflure  of  the  atmofphere,  in  the  fame 
manner  as  Water  is  raifed  in  pumps  :  But 
this  is  precarious;  as  being  founded  on  the 
fuppofition  that  the  abforbent  tubercles  are 
void  of  air  :  befide  that  the  atmofphere 
could  only  raife  the  juice  32  foot  high, 
whereas  there  are  trees  much  higher.  O- 
thers  have  recourfe  to  the  principle  of  at¬ 
traction,  and  fuppofe  the  power  that  rai- 
fes  the  fap  in  vegetables,  to  be  the  fame 
with  that  whereby  water  afeends  in  ca¬ 
pillary  tubes,  or  in  heaps  of  fand,  afh.es,  or 
the  like:  But  neither  will  this  alone  fuffice 
to  raife  water  to  the  tops  of  trees.  One 
would  fulpeCt,  therefore,  that  the  firft  re¬ 
ception  of  the  food,  and  its  propagation, 
thro’  the  body,  were  efte&ed  by  different 
means;  which  is  confirm’d  by  the  analogy: 
of  animals.  I 


Some  of  our  ableft  naturalifts  hold  wa¬ 
ter  the  only  nutritious  matter  of  vegeta¬ 
bles  :  Helmont  and  Mr.  Boyle  give  us  fome 
experiments  which  very  much  favour 
this  do&rinc.  The  firft,  weighing  a 
quantity  of  earth,  and  planting  a  willow  ’ 
therein,  which  he  water’d  with  rain,  or 
diftill’d  water  only  ;  in  5  years  time  rai¬ 
fed  it  from  5  pound  weight,  to  1691  pounds 
3  ounces ;  and  this  without  any  greater 
diminution  of  earth  than  2  ounces  :  and  Mr. 
Boyle  found  the  like  experiment  to.fucceed 
with  fquafh  feed.  Dr.  Woodward,  on  the 
other  hand,  has  fome  curious  experiments, 
which  feem  to  overturn  this  notion,  and 
to  prove  that  mere  elementary  water  is 
not  proper  food  for  vegetables;  the  wa¬ 
ter,  according  to  him,  only  the  vehicle  of 
the  alimentary  matter,  the  earth  contain’d 
therein,  fupplying  all  the  vegetation.  See 
the  Article  of  Water. 


■  rarify 
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rarify  it,  and  confequently  dilate  the  Trachea  :  whence  arifes  a  perpetual  • 
fp ring  or  fource  of  a&ion  to  promote  the  circulation  in  plants. 

For  by  the  expanfion  of  the  Trachea,  the  velfels  containing  the  juices,  rfbeat 
are  preffed;  and  by  that  means  the  juice  contained  is  continually  propel’d/^'*0”' 
and  fo  accelerated.  By  which  propulfion,  the  juice  is  continually  commi¬ 
nuted,  and  render’d  more  and  more  fubtile,.  and  fo  enabled  to  enter  vef- 
fels  dill  finer  and  finer  *  ;  the  thickeft  part  of  it  being,  at  the  fame  time, 
fecreted,  and  depofited  into  the  lateral  cells  or  loculi  of  the  bark,  to  defend 
the  plant  from  cold,  and  other  external  injuries. 

The  juice,  having  thus  gone  its  ftage  from  the  root  to  the  remote  Circulation  of 
branches,  and  even  the  Bower ;  and  having,  in  every  part  of  its  progrefs, thi 
depofited  fomething,  both  for  aliment,  and  defence ;  what  is  redundant, 
paffes  out  into  the  bark,  the  veflels  whereof  are  inofculated  with  thofe 
wherein  the  lap  mounted  ;  and  thro’  thefe  it  redeicends  to  the  root,  and 
thence  to  the  earth  again.  And  thus  a  circulation  is  efiedfed  f . 

Thus 


*  But  there  may  Teem  fomewhat  of 
difficulty  behind  ;  viz-  why  the  preflure 
and  contra&ion  of  the  air,  in  the  Trache <e, 
Ihould  determine  the  juice  upwards,  ra¬ 
ther  than  in  any  other  direction  ?  To 
which  it  may  be  anfwer’d,  that  the  heat 
being  greater  toward  the  root,  than  the 
top  ;  the  air  is  more  rarified,  and  confe¬ 
quently  the  compreffion  the  juices  under¬ 
go,  is  greater,  in  the  former  place  than  the 
latter  \  fo  that  they  mull  be  determined 
rbat  way,  for  the  fame-  reafon  as  the 
moifture  of  green  wood,  when  burning, 
exudes  thro*  the  part  furtheft  from  the 
fire. 

t  The  notion  of  the  Tap’s  circulating, 
was  entertain’d  by  feveral  authors,  much 
about  the  fame  time;  without  any  com¬ 
munication  from  one  to  another  ;  parti¬ 
cularly  M. Major y  a  phyfician  of  Hambourgy 
M.  Perraulty  M-inotte ,  and  Malpighi.  It  has 
met,  however,  with  fome  confiderable 
oppofers ;  particularly  the  excellent  M.  Do- 
darty  who  could  never  be  reconciled  to 
it.* 

One  of  the  great  arguments  for  it,  is, 
that  the  fame  experiments  of  ligature  and 
incifion  which  evince  a  circulation  of  the 
blood  in  animals,  fucceed,  in  the  like 
manner,  in  plants;  particularly  in  fuch 
as  abound  with  fap,  as  the  great  tithymale, 
milk-thiftle,  &c.  For  a  metalline  girt  be¬ 
ing  here  fix’d  tight  round  the  ftem  ;  the 
part  above  it  is  found  to  fwell  very  con- 
liderably,  and  that  below  it  a  little. 
Whence  it  appears,  that  there  is  a  juice 


afeending  from  the  root,  and  likewife  ano¬ 
ther  delcending  from  the  branches ;  and 
that  the  latter  is  thicker  than  the  former  ; 
which  quadrates  exaftly  with  the  common 
fyftem  ;  the  juice  being  fuppofed  to  arife 
in  capillary  velfels,  in  form  of  a  fubtle 
vapour,  which  condenfed  in  the  extremes 
of  the  plant,  by  the  neighbourhood  of  the 
cold  air,  turns  back,  in  form  of  a  liquor, 
thro’  the  more  patent  pipes  of  the  inner 
bark. 

M.  D odavty  inftead  of  the  fame  juice’s 
going  and  returning;  contends  for  two  fe- 
veral  juices ;  the  one,  imbibed  from  the 
foil,  digefted  in  the  root, and  thence  tranf- 
mitted  to  the  extremes  of  the  branches, 
for  the  nouvifhing  of  the  plant ;  the.  o- 
ther,  receiv’d  from  the  moifture  oft  the 
air,  in  at  the  extremities  of  the  branches : 
fo  that  the  afeending  and  defeending 
juices  are  noj'  the  fame.  One  of  his  chief 
arguments,  is,  that  if  two  trees  of  the 
fame  kind  be  tranfplantcd  in  one  day, 
after  firft  cutting  off  their  roots,  and 
branches;  and  if  after  they  have  taken 
root  again,  fome  of  the  new  fhoots,  put 
forth  each  year,  be  cut  off  one  of  them, 
it  will  not  thrive  half  fo  well,  notwith- 
ftanding  its  root  and’  trunk’s  being  entire, 
us  the  other.  This  he  conceives  to  be  a 
proof  of  the  plant’s  deriving  nourifhment 
by  the  branches ;  and  concludes  it  to  be 
of  an  aerial  nature’  becaufe  form’d  of  the 
moifture  of  the  air,  dew,  &c.  whereas 
that  imbibed  from  the  foil,  is  terreftrial, 
Cfc,  Hi  ft-  de  Is  Acad.  Roy.  An.  I  709. 

U  But 
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Thus  Is  every  vegetable  a£ted  on  by  heat  or  cold,  during  the  day-time  ; 
efpecially  while*  the  fun's  force  is  confiderable ;  the  fap-vefl'els  fqueezed, 
and  prelTed,  and  the  fap  protruded,  and  railed,  and  at  length  evacuated, 
and  the  velfels  exhaulled  :  And  in  the  night  again,  the  fame  Trachea  being 
contra&ed  by  the  cold  of  the  air;  the  other  velfels  are  eafed,  and  re¬ 
laxed,  and  fo  difpofed  to  receive  frelh  food  for  the  next  day's  digeftion, 
and  excretion.  And  thus  plants  may  be  faid  to  eat  and  drink  in  the  night¬ 
time  *. 

The 


But  what  feems  to  be  an  experimentum 
cruets ,  and  to  decide  the  controverfy  in 
favour  of  a  circulation,  is  the  following 
experiment  of  the  reverend  Mr.  Laurence  : 
On  a  branch  of  plain  jeflamiil,  whofe  Item 
lpreads  into  two  or  three  branches,  in¬ 
oculate  a  bud  of  the  yellow-ftriped  jefla- 
min  ;  and  as  the  tree  comes  to  fhoor,  the 
following  fpring,  fome  of  the  leaves  will 
be  found  tinged  here  and  there  with  yel¬ 
low  ;  and  this  even  on  the  other  branches 
not  inoculated  ;  fill,  by  degrees,  the 
whole  tree,  even  the  very  wood  of  the  • 
young  fhoots,  appear  all  variegated,  or  i 
ftriped  green  and  yellow. 

*  What  courfe  the  juice  takes  after  it  • 
is  imbibed  by  the  roots,  is  not  very  clear  ;  \ 
the  velfels  that  take  it  up  to  convey  it  ; 
thro’  the  plant,  are  too  fine  to  be  traced  :  ] 
and  hence  it  has  been  controverted,  whe-  i 
ther  it  is  by  the  barky  or  the  pith ,  or  the  * 
woody  part,  that  the  plant  is  fed. 

Some  contend  for  the  wood ,  which  they  | 
obferve  to  confift  of  (lender  capillary  8 
tubes,  running  parallel  to  each  other  from  | 
the  r«ot  up  the  trunk,  proper  to  receive  I 
in  a  fine  vapour  ;  in  the  afeent  whereof,  i 
the  fibres  become  opened,  and  their  fub- 
fhnee  increafed.  And  thus  it  is,  that  the 
trunks  of  trees  mcreafe  in  circumference, 
by  ingejlion . 

The  more  common  opinion  is  for  the 
bark  ;  the  juice  railed  by  the  capillaries  of 
the  wood,  is  here  fuppofed  to  defeend  by 
the  larger  fibres  placed  in  the  inmoft  part 
of  the  bark,  immediately  over  the  wood  ; 
in  which  defeent,  the  fap,  now  fufficient- 
ly  prepared,  adds  a  part  of  irsfubftancc  to 
the  contiguous  wood  ;  and  thus  increafes 
by  apportion.  And  hence  it  is,  that  hollow,  I 
carious  trees,  which  have  neither  pith, 
nor  wood,  except  juft  enough  to  fuftain 
the  bark,  do  grow,  and  bear. 


What  confirms  this,  is  an  obfervation  of 
Dr.  Tonge ,  communicated  to  him  by  an 
eminent  planter  in  Gloceflerjhire ;  viz •  that 
by  binding  a  tree  round  about  very  clofe- 
ly,  and  ftrongly,  with  cords,  fo  as  to  in¬ 
tercept  what  rifes  betwixt  the  bark  and 
the  wood,  the  blofloming,  and  bearing  of 
the  tree  is  retarded :  And  by  fuch  means, 
in  fome  years,  when  the  open  weather 
bringing  on  too  early  a  fpring,  endangers 
the  deitru&ion  of  the  blolfoms,  &>c.  he 
has  often  prevented  a  fcarcity  of  forward 
fruits, which  are  ufually  nipped  by  the  late 
frofts.  Phil.  Tranfatt.  N°  68. 

Add,  thar  in  the  journals'  of  the  royal 
fociety,  Dr.  Beal  allures  us  from  his  own 
experiment, that  if  a  circle  be  drawn  round 
a  common  Englip  tree  by  incifion  to  the 
folid  timber  ;  how  thin  foever  the  knife 
be,  and  tho’  nothing  at  all  be  taken  a- 
way  ;  the  tree  will  die  from  that  part  up¬ 
wards  :  only  the  part  below  the  cleft  will 
grow  on,  and  profper,  notwithstanding 
the  incifion.  He  adds,  that  he  has  feen 
fome  old  huge  alhes, which  had  been  bared 
of  their  bark  by  the  deer,  from  the  root 
to  the  height  of  four  feet  quite  round  ; 
and  yet  have  continued  their  growth  for 
many  years;  and  fome  bark,  which  was 
left  in  fome  few  places,  no  broader  than 
an  hand;  had  a  frefh  verdure  more  lovely 
than  any  other  part  of  the  tree.  Philof. 
Tranf.xtt.  N  0  46  .  . 

To  this  others  objeft,  that  there  have 
been  trees  known  to  grow,  and  put  forth 
leaves  and  flowers  for  feveral  years,  with¬ 
out  any  bark  ;  particularly ‘that  elm  in  the 
Tuillenes ,  whereof  an  account  was  given 
to  the  royal  academy,  by  Monfieur  Parent. 
Add,  that  the  plantane  and  cork-tree  caft 
their  barks,  and  get  new  ones,  as  ferpents 
caft- their  skins  ;  and  his  hard  to  conceive 
how  the  bark,  during  fuch  tranfirion, 
fhould  contribu.e  to  the  fupport  of  the 

plant. 
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The  humour  or  fap  of  a  plant,  then,  is  a  juice  furnifhed  by  the  earth,  of 

and  changed  into  the  plant ;  confining  of  fome  foflil  parts,  other  parts  de¬ 
rived  from  the  air,  and  rain  ;  and  others  from  putrified  animals,  plants, 

&c.  confequently,  in  vegetables  are  contained  all  kind  of  falts,  oil,  water, 
earth  ;  and,  probably,  all  kinds  of  metals  too,  inafmuch  as  the  afhes  of 
vegetables  always  yield  fomewhat  which  the  load-flone  attradfs. 

15  •  This 


plant.  Befide,  in  fome  plants,  as  the  vine, 
elder,  Qfc.  the  bark  is  very  inconfiderable, 
but  the  pith  very  copious  ;  which  ihould 
feem  to  intimate,  that  they  are  fed  by 
the  latter  rather  than  the  former.  And  it 
is  further  obfervable,  that  in  proportion 
as  they  grow  old,  the  pith  becomes  fi¬ 
brous,  and  woody;  which  {hews,  that 
the  pith  is  difpofed  by  nature  to  form 
woody  fibres ;  and  therefore  may  be  pro¬ 
per  to  furnilh  wood  with  its  nutritions 
juice.  . 

Laftly,  it  is  obferved,  that  if  you  cut 
off  a  ring  of  bark  around  a  tree,  three  or 
four  inches  broad,  parallel  to  the  horizon  ; 
and  thus  lay  the  wood  quite  bare,  fo 
that  the  tree  cannot  receive  any  nouriflr- 
ment  by  the  bark  ;  yet  will  it  not  lofe  its 
leaves  ;  nay,  it  will  bear  flowers  and 
fruit  the  fame  year,  and  this  double  its 
ufual  crop  :  tho’  in  the  fucceeding  win¬ 
ter,  all  the  branches  above  the  incifion 
will  die.  Hence,  M.  Parent  argues,  that 
the  juices  which  produce  and  nourifti  the 
leaves,  the  flowers,  and  fruit,  do  not 
afeend  by  the  bark,  but  by  the  pith  ;  but 
thofe  which  nourifh  the  wood  and  bark, 
by  the  bark  :  and  that  the  quantity  of  the 
juice  which  {hould  naturally  have  pafs’d 
by  the  pith,  having  been  augmented"  with 
that  which  {hould  have  pafled  by  the 
bark,  is  the  caufe  of  the  extraordinary 
produce  of  fruits  and  flowers..  In  efteft, 
fays  M.  FonteneUe ,  the  pith  of  plants,  like 
the  medulla  in  animals,  is  a  collection  of 
an  immenfe  number  of  little  veficles, 
which  feem'deftin’d  tofiltre  and  elaborate 
a  finer  juice  than  fhould  feem  necefiary 
for  the  nutrition  of  mere  wood.  Hijl.  de 
T Acad.  An.  x  709. 

In  anfwer  to  all  this,  tf>e  retainers  to 
the  bark  alledge,  that  the  parts  of  a  tree 
disjoined  from  their  whole,  may  take 
with  them  a  ftock  of  nutritious  juice  fuf- 
ficient  to  make  them  vegetate.  Thus,  the 
branches  of  elder,  willow,  &*<:.  cut  from 
the  ftock,  will  {hoot  forth  leaves,  twigs, 


&V.  without  being  ever  put  in  the  ground; 
and  pieces  of  wood,  half  dry,  have  been 
known  to  do  the  fame  :  which  muft  be 
owing  to  fome  remaining  juice  agitated 
and  fubtilized  to  a  certain  degree  by  the 
warmth  and  action  of  the  air.  And  if 
parts  thus  cut  otf  may  vegetate  ;  much 
more  may  thofe  which  ftill  adhere  to  the 
tree,  which  can  fcarce  ever  be  entirely 
deprived  of  new  juices;  flnee,  tho’  the 
bark  fhould  not  furnifh  them  any,  yet 
they  will  receive  fome  from  the  blea,  or 
that  part  of  the  wood  which  was  laft 
form’d,  and  has  not  altogether  loft  its  cor¬ 
tical  nature.  This  accounts  for  the  phe¬ 
nomena  of  the  elm  in  the  Tuilleries ,  the 
afh’s  of  Dr.  Tovge ,  and  the  olive-trees  of 
M.  JMagnol-,  excepting  that  in  this  laft  in- 
ftance,  the  vegetation  is  more  abundant, 
After  taking  away  the  bark,  than  before  ; 
which  gives  a  new  difficulty. 

To  folve  this,  M.  Reneaume  obferves,  that 
the  buds  out  of  which  flowers  and  fruits 
arife,  are  form’d  at  the  fame  time  as  the 
young  branches  whereon  they  grow  ;  for 
old  wood  never  bears  any  :  that  the  but¬ 
tons  wherein  thefe  fruit-buds  are  contained, 
are  eafily  diftinguifhed  from  the  buds  that 
yield  nothing  but  wood  :  that  thefe  fruit- 
buds  require  nothing  but  to  be  expand¬ 
ed,  which  fometimes  does  not  happen,  in 
perfection,  till  the  fecond  year  :  that  it 
is  eafily  poflible  this  expanfion  fhould  not 
fucceed  fo  well,  when,  befide  a  compe¬ 
tent  ftock  of  juice,  in  referve,  new  juices 
are  brought  by  the  bark,  in  too  great 
plenty  to  be  fufficiently  attenuated,  and 
fubtilized,  for.entring  the  minute  veficles 
of  the  forming  part.  Thus,  by  cutting  oft 
the  communication  of  new  juices  by  re¬ 
moving  fome  of  the  bark,  the  juice  is  dif¬ 
pofed  to  infinuate  more  readily  into  the 
little  veflels;  and  thus  to  give  rife  to  a 
greater  number  of  flowers  and  fruits. 

As  to  the  elms  of  Luxembourg ,  M.  Re¬ 
neaume  examined  them  himfelf,  and  found 
they  were  not  fo  naked,  but  that  -  there 
U  2  were 
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Gradual  pngrefs  This  juice  enters  the  plant  in  form  of  a  fine  and  fubtile  water;  which, 

and  preparation  .  '  .  .  r  . 

of  the  fag.  the  nearer  it  is  to  the  roof,  the  more  it  retains  01  its  proper  nature  ;  and 
the  further  from  the  root,  the  more  adlion  it  has  fuftained,  and  the  nearer 
it  approaches  to  the  nature  of  the  vegetable. 

Confequently,  when  the  juice  enters  the  root  (the  bark  whereof  is  fur- 
nifhed  with  excretory  vefl'els,  fitted  to  difcharge  the  excrementitious  part) 
it  is  earthy,  watery,  poor,  acid,  and  fear ce  oleaginous  at  all. 
in  the  trunk  In  the  trunk  and  branches  it  is  further  prepared,  tho’  it  fiill  continues 
ana  tranches.  .  as  we  pee  ^  tjie  tapping  or  perforating  of  a  tree  in  the  month  of 
February ,  when  it  diftils  a  watery  juice  apparently  acid*. 
in  the  buds.  The  juice  being  hence  carried  to  the  gems  or  buds ,  is  more  con  codie  d  ; 
in  the  leaves,  and  here  having  unfolded  the  leaves,  thefe  come  to  ferve  as  lungs  for  the 
circulation,  and  further  preparation  of  the  juice. 

For  thofe  tender  leaves  being  expofed  to  the  alternate  adlion  of  heat  and 
.  cold,  moift  nights,  and  hot  fcorching  days,  are  alternately  expanded  and 
contradled  ;  and  the  more,  on  account  of  their  reticular  texture. 

By  fuch  means  is  the  juice  Hill  further  alter'd,  and  digefted  ;  as 
in  the  petala.  it  is  further  yet,  in  the  'petala  or  leaves  of  .the  flowers,  which  .tranfm it 
the  juice,  now  brought  to  a  further  fubtility,  to  the  ftamina  :  Thefe 


were  fome  remains  of  the  inner  rind  or 
blea,  whereby  the  juice  might  mount  : 
And  the  fame,  doubtlcfs,  was  the  cafe  of 
the  afhes  mention’d  by  Dr.  Tonge.  Add, 
that  M.  Maraldi  obferved  to  the  royal 
academy,  that  a  {hoot  of  a  plum-tree  har¬ 
ing  been  broke,  fo  as  only  to  hang  by  a 
piece  of  bark ;  yet,  upon  railing  and  fet- 
ting  the  fra&ured  parts,  it  produced 
wood,  flowers,  and  fruit. 

From  the  fame  obfervation  of  the  elm 
of  Luxembourg ,  M.  Reneaume  even  draws  a 
conclufion  in  behalf  of  his  fyftem,  viz. 
that  it  is  the  bark  forms  the  blea  or  bleak  ; 
and  that  as  the  blea  is  the  wood  laft 
form’d,  all  the  wood  comes  from  the  bark. 

The  bark,  liber ,  is  to  be  conceived  as 
confifting  of  a  number  of  cylindric  and 
concentric  furfaces,  whofe  texture  is 
reticular,  and  in  fome  trees  apparently  ex- 
tenfible  every  way,  by  reafon  the  fibres 
thereof  are  .foft  and  flexible.  While  in 
this  condition,  they  are  either  hollow, 
and  fo  real  canals;  or,  if  they  be  folid, 
their  interftices  arc  canals.  The  nutri¬ 
tious  juice  which  they  are  continually  re¬ 
ceiving,  and  which,  part  of  it,  is  detain’d 
in  them,  makes  them  grow  both  in  length 
and  thfeknefs,  ftrengthens,  and  brings 
them  nearer  each  other.  Perhaps  the  lon¬ 
gitudinal  fibres  may  grow  the  fafteft.  By 
fuch  means,  the  texture,  which  before 


was  reticular,  becomes  an  aflemblage  of 
ftrait  fibres,  ranged  vertically,  and  parallel 
one  behind  another  ;  i.  e.  it  becomes  a 
new  woody  fubftance,  under  the  name  of 

blea. 

While  the  Ilea  remains,  any  thing  fofr, 
and  retains  fomewhat  of  the  nature  of 
a  bark  ;  it  may  maintain  a  feeble  vegeta¬ 
tion  :  but  when  it  is  grown  abfolutely 
hard  and  woody,  it  can  no  longer  contri¬ 
bute  thereto.  The  vegetation  of  young 
branches  is  the  mod  lively  and  vigorous, 
and  the  only  one  that  goes  as  far  as  the 
flowers  and  fruits,  by  reafon  they  are 
little  elfe  but  bark. 

For  th epifh  ;  as  the  woody  fubftance  of 
the  trunk  becomes  more  woody,  the  pith 
is  comprefled  and  ftraiten’d,  to  fuch  de- 
t  gree,  that  ‘  in  fome  trees  it  quite  difap- 
i  pears :  Whence  it  appears,  that  its  office 
in  vegetation  is  not  very  important,  fince 
its  ufe  is  not  perpetual.  By  its  fpongeous 
ftru&ure,  it  fhould  feem  fitted  to  receive 
any  fuperfluous  moifture  tranfuding  thro’ 
the  pores  of  the  woody  fibres  :  And  if  by 
the  excefs  of  fuch  moifture,  or  the  like 
caufe,  it  corrupt  and  rot,  as  frequently 
happens  in  elms,  the  tree  does  not  grow 
the  worfe  for  it.  A  convincing  proof, 
it  is  of  no  great  ufe.  See  th eHifi.  de 
1' Acad.  R.  des  Sciences ,  An.  17 1 1. 
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communicate  it  to  the  farina,  or  duft  in  the  apices ,  which  is,  as  it  were,  1iamina 
the  male  feed  of  the  plant ;  where  having  undergone  a  further  matura-**1'"3’ 
tion,  it  is  ffied  into  the  piftil. ,  which  performs’  the  office  of  a  womb  or 
uterus :  and  thus  having  .acquired  its  laft  perfection,,  it  gives  rife  to  a  new  Generation  of 
fruit  or  plant  *.  •  .  plants. 

'  '  •  Six 


*  The  generation  of  plants  bears  a  near 
analogy  to  that  of  fome  animals,  particu¬ 
larly  fuch  as  want  local  motion  ;  as  muf- 
cles,  and  other  immoveable  fhell-fifh, 
which  are  hermaphrodites,  and  have  the 
genital  organs  of  either  fex. 

The  flower,  for  all  its  finery,  has  been 
allow’d  for  the  pudendum  of  a  plant :  but 
the  defign  of  fo  much  mechanifm,  and  fo 
many  parts,  was  but  little  underftood  : 
To  inftance  in  a  tulip’,  its  flower  confifts 
of  fix  leaves,  in  the  middle  whereof  a- 
rifes  the  piftil,  and  around  that  are  ranged 
a  number  of  little  threads,  which  termi¬ 
nate  a-top  in  little  bunches  replete  with 
a  fine  powder.  This  is  the  general  ftruc- 
ture  of  flowers ;  tho’  we  find  it  diverfify’d 
a  thoufand  ways,  fome  fpecies  appearing 
to  want  one  part,  and  fome  another,  and 
fome  even  the  whole  flower. 

The  duft  contained  in  the  apices,  M. 
Tcurnefort  took  to  be  only  a  fort  of  excre¬ 
ment,  remaining  of  the  food  of  the  fruit  ; 
and  the  flamina  to  be  no  other  than  ex¬ 
cretory  du#s.  But  M.  Morlavd,  M.  Gecffroy , 
and  other  of  the.  later  authors,  are  agreed 
on  affigning  them  nobler  ufes.  On  their 
principle,  the  /lamina,  with,  the  apices  and 
farina ,  make  the  male  part  of  the  plant ; 
and  the  pijiil  the  female. 

Arthe  bottom  of  the  piftil  of  the  lilly, 
Mr.  Bradley  obferves  a  veffel,  which  he 
denominates  in  a  particular  manner  the 
uterus  or  womb  :  it  contains  three  ovaries, 
•which  are  fill’d  with  little  eggs,  or  rudi¬ 
ments  of  fruit,  like  thofe  found  in  the 
evaria  of  animals;  and  which,  he  adds, 
always  decay,  and  come  to  nothing,  un- 
.  lefs  impregnated  with  the  farina,  of  the 
fame  plant,  or  fome  other  of  the  fame 
kind.  The  flamina,  according  to  him,  ferve 
for  the  conveyance,  or  perhaps  the  fecre- 
tion  of  the  male  fperm,  to  be  perfe&ed  in 
the  apices,  which  anfwer  to  the  vejicula 
feminales’,  whence,  being  emitted  into  the 
orifice  of  the  piftil,  it  is  either  conveyed 
thence. into  the  utricle,  to  fecundify  the 
female  ova ;  or  it  is  lodg’d  in  the  piftil,. 


and  by  fome  magnetic  power  draws  the 
nourifnment  from  other  parts  of  the  plant 
into  the  embryo’s  of  the  fruit ;  and  thus 
makes  them  fwell,  grow,  &c. 

Accordingly,  the  difpofition  of  the  piftil, 
and  apices  about  it,  is  always  fuch,  as  that 
the  farina  may  fall  on  its  orifice  :  ’tis  ufu- 
ally  lower  than  the  apices  ;  and  when  we . 
perceive  it  grown  higher,  we  may  con¬ 
clude  the  fruit  has  begun  to  form  itfelf, 
and  has  no  further  occafion  for  the  male 
duft.  Add,  that  as  foon  as  the  affair  of 
generation  is  over,  the  male  parts,  toge¬ 
ther  with  the  leaves,  fall  off;  the  reft  of 
the  work  being  left  to  the  female  :  and 
at  the  fame  time,  the  piftil,  or  neck  of 
the  uterus ,  begins  to  contra#  itfelf.  Nor 
muft  it  be  omitted,  that  the  top  of  the 
piftil  is  always  either  cover’d  with  a  kind 
of  velvet-facing,  or  emits  a  gummy  juice, 
the  better  to  catch  and  retain  the  duft 
of  the  apices.  In  flowers  that  turn  down¬ 
ward,  the  piftil  reaches  much  lower  than 
the  flamina ,  that  the  duft  may  fall  in  fuf- 
ficicnt  quantity  from  their  apices ,  for  the 
bufinefs  of  impregnation. 

This  fyftem  of  vegetable  generation  fa¬ 
vours  much  of  that  admirable  uniformity  e- 
ver  y  where  obferv’d  in  the  works  of  nature : 
but  ’tisexperience  alone  muft  determine  for 
it.  Accordingly,  M. Gecffroy  affures  us,  that 
in  all  the  obfervations  he  had  made,  the 
cutting  off  the  piftil,  before  it  could  be 
impregnated  by  the  farina,  aftually  ren¬ 
der’d  the  plant  barren  for  that  feafon  ; 
and  the  fruits  abortive  :  And  the  like  has 
been  obferv’d  by  Mr.  Bradley,  and  others. 

In  many  kinds  of  plants,  as  the  oak, 
pine, willow, &c.  theflowersare  fterile,  and 
grow  feparate.from  the  fruit  :  but  thefe 
flowers,  M.  Geoffrey  obferves,  have  their 
flamina  and  apices,  whofe  farina  may  eafily 
impregnate  the  rudiments  of  the  fruit, 
Which  are  not  far  oft. 

Indeed,  there  is  fome  difficulty  in  re¬ 
conciling  this  fyftem  with  a  certain  fpecies 
of  plants  which  bear  flowers  without 
fruit  ;  and  another’  fpecies  of  the  fame 

kind 
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Six  clajfes  of  juices  in  plants. 


Nutritions  juice 
of  the  root  and 
Jiem. 


rF*  H  E  fir  ft  clafi  comprehends  the  crude,  nutritious  juice,  or  the  juices 
JL  of  the  root  and  ftem  of  plants ;  which  are  little  more  than  the  mere 
matter  of  the  element  as  drawn  by  the  root  *  from  the  body  it  adheres  to, 
whether  it  be  earth,  water,  or  the  like. 


This 


f 


kind  and  denomination,  which  bear  fruit 
without  flowers  :  fuch  are  the  palm, 
hemp,  hop,  poplar,  &c.  which  are  hence 
diftinguifhed  into  male  and  female.  For 
how  fhould  the  farina  of  the  male  here 
come  to  impregnate  the  ova  of  the  fe¬ 
male  ?  This  difficulty  M.  Geoffroy  folves, 
by  fuppofing  the  wind  to  be  the  vehicle 
that  conveys  the  male  duft  to  the  female 
uterus  :  which  is  confirm’d  by  an  inftance 
from  Jovianus  Vontavus ,  of  a  Angle  female 
palm-tree  growing  in  a  foreft,  which  ne¬ 
ver  bore  fruit;  till  having  rifen  above  the 
other  trees  of  the  foreft,  and  being  then 
in  a  condition  to  receive  the  farina  of  the 
male  by  the  wind,  it  began  to  bear  fruit 
in  abundance. 

For  the  manner  wherein  the  male  duft 
fecundifies  the  ova ,  M.  Geoffroy  advances 
two  opinions  ;  correlponding  to  the  two 
fyftems  of  animal  generation  :  The  firft, 
that  the  farina  being  always  very  fulphu- 
rous,  and  confifting  of  fubtile  penetrative 
parts,  when  it  falls  on  the  piftil,  refolves  ; 
and  its  more  a&ive  parts  penetrating  into 
the  ovary,  and  ova,  excite  a  fermentation, 
which  putting  the  latent  juices  of  the 
young  fruit  in  motion,  occasions  the  parts 
to  unfold.  In  this  hypothefis  the  grain  or 
ovum  is  fuppofed  to  contain  the  plant  in 
miniature  ;  and  only  to  want  a  proper 
juice  to  put  it  upon  expanding. 

In  the  fecond,  the  farina  of  the  male 
plant  is  fuppofed  to  be  the  firft  germ  or 
Jemen  of  the  new  plant ;  and  that  it  needs 
nothing  to  enable  it  to  unfold  and  grow, 
but  a  fuitable  nidus,  with  .proper  food, 
which  it  finds  prepared  in  the  ovary. 

This  latter  opinion  feems  more  agree¬ 
able  to  obfervation  ;  for  the  little  em¬ 
bryo’s  of  the  ovary,  viewed  with  the  beft 
microfcopes,  don’t  difcover  the  leaft  ap¬ 
pearance  of  a  bud  before  the  apices  have 
fhed  their  feed.  In  leguminous  plants,  if 
the  petala  and  ftamina  be  removed,  and 


the  piftil,  or  part  which  becomes  the  pod, 
be  viewed  with  a  microfcope,  e’er  yet 
the  flower  be  blown  ;  the  little,  green, 
tranfparent  vejicuLe ,  which  are  to  become 
the  grains,  will  appear  in  their  natural 
order,  but  without  fhowing  any  thing 
elfe  befide  the  mere  coat  or  skin  of  the 
grain.  If  the  fame  obfervation  be  con¬ 
tinued  for  feveral  days  fucceflively  in  o- 
ther  flowers,  as  they  advance,  the  vefi- 
cula  will  be  found  to  fwell,  and  by  de¬ 
grees  to  become  replete  with  a  limpid  li¬ 
quor,  wherein,  when  the  farina  comes  to 
be  fhed,  will  appear  a  little  greenilh 
fpeck  or  globule,  floating  about  at  liber¬ 
ty.  This  corpufcle  at  firft  fhews  no  figns 
of  organization  ;  but,  in  procefs  of  time, 
as  it  grows  in  bulk,  we  begin  to  diftin- 
guilh  two  little  leaves  or  horns  :  The  li¬ 
quor  waftes  infenfibly,  as  the  corpufcle 
grows,  till,  at  length,  the  whole  grain 
becomes  folid  and  opake  ;  and  then,  upon 
opening  it,  we  find  its  cavity  fill’d  with 
a  young  plant  in  miniature,  and  eafily  de- 
fery  a  plumula or  future  ftem  ;  a  radicle , 
or  root  ;  and  the  lobes  of  the  bean  or 
pea. 

It  may  be  added,  that  the  vejicula ,  or 
grains,  have  little  apertures  which  corre- 
fpond  to  that  of  the  piftil,  by  means  where¬ 
of  the  fmall  particles  of  the  farina  will 
find  an  eafy  paflage  into  the  embryo  of 
the  grain.  To  this  aperture  ov  cicatricula, 
the  radicle,  when  form’d,  correfponds ; 
and  through  it,  it  pafles,  when  the  grain 
comes  to  germinate.  See  the  Memoirs  de 
l' Acad.  An.  1711. 

*  If  no-  rain,  or  other  moifture,  fays 
Dr.  Tonga,  come  at  the  roots  of  trees,  they 
will  not  grow  ;  but  if  only  the  tips  or 
points  of  the  roots  be  water’d,  tho’  all 
the  reft  remain  dry,  they  will  grow  very 
well.  For  the  points  of  the  roots  {hoot 
out  yearly  a  fharp-pointed  tender  part, 
fomething  like  the  {harp  bud  at  the'end 
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This  juice  is  found  in  every  part  of  the  plant ;  and  therefore  may  be 
held  an  uni verfal  juice  ;  yet  we  doconfider  it  as  the  juice  of  the  root  and 
ftem,  becaufe  it  is  chiefly  found  therein. 

By  what  we  have  been  able  to  obferve,  it  is  a  fubacid  watery  lymph,  its  qualities. 
without  any  fpecific  tafte,  or  fmell  as  not  being  yet  arrived  to  the  maturity 
of  oilinefs. 

To  this  clafs  belong  thofe  juices  which  diftil  in  great  abundance  from 
wounds  or  incifions  made  in  the  woody  parts  of  plants  f  :  fuch,  e.  gr.  is 
that  tart  liquor  oozing  from  the  root  of  the  walnut-tree ,  when  cut  in  the  walnut- 
off  in  the  month  of  May ;  and  which  is  found  an  excellent  remedy  againftt,w’ 
the  epilepfy. 

Such  alio  is  that  limpid  fubacid  humour  flowing  out  very  plentifully  at 
an  incifion  in  the  birch-tree^  in  the  month  of  March ,  to  the  value  ot  fe- Tbe  birch. 
veral. gallons  in  a  few  days.  It’s  a  good  diuretic,  and  commended  by  Hel- 
mont  againft  the  ftone  and  gravel  II.  / 

Such, 


of  a  fprig  ;  by  which  the  root  not  only 
enlarges  itfelf  in  the  earth,  as  the  branches 
do  in  the  air,  but  alfo  receives  its  nou- 
rilhment ;  and  that  tender  part  is  natu¬ 
rally  moved  towards  the  beft-moiften’d 
and  teridereft  earth.  Phil.  Trdvfatt.  Nc 
44. 

f  From  the  latter  end  of  January  to  the 
middle  of  May,  trees  will  bleed :  thofe 
that  are  faid  to  run  firft,  are  the  poplar, 
afp,  abele,  maple,  fycamore  ;  feme,  as 
willows,  and  the  brill,  are  beft  to  tap  a- 
bout  the  middle  of  the  feafon  ;  and  the 
walnut  toward  the  latter  end  of  March. 
They  generally  bleed  a  full  month  in  the 
whole.  The  beft  time  of  the  day  for  tap¬ 
ping,  is  about  noon.  The  fycamore  will 
run  in  hard  froft,  when  the  lap  freezes  as 
it  drops.  When  a  large  walnut  would 
run  no  longer  in  the  body  or  branches, 
it  wouid  run  at*  the  roots,  and  that  longer 
cn  the  fouth  or  funny  fide,  than  on  the 
north  or  fhady  fide.  Dr.  Torge,  inPhilof. 
TranfaB.  NQ  43,  &c. 

To  obtain  the  greateft  (lore  of  lap  in 
the  fhorteft  time  from  the  body  of  a  tree, 
bore  it  quite  thro’  the  pith,  and  the  very 
inner  rind  on  the  other  fide,  leaving  only 
the  bark  unpierced, on  thenorth-eaft  fide: 
this  hole  to  be'  made  Hoping  upward,  with 
a  large  augre,  and  that  under  a  large  arm 
near,  the  ground.  This  way,  the  tree 
will  in  a  Ihort  time  afford  liquor  enough 
to  brew  \vith  :  and  with  fome  of  thefe 
fweet  faps  one  bufhel  of  malt  will  make  as 
good  ale  as  four  bulhels  with  ordinary 


water.  Sycamore,  I  take  to  yield  the  beft 
brewing- fap,  being  very  fweet  and  whole- 
fome.  Id.  Ibid. 

H  The  bleeding  of  the  birch  has  afford¬ 
ed  naturalifts  matter  of  much  (peculation. 
Willoughby,  Ray ,  Lijler,  See.  have  made  a 
great  number  of  experiments  and  obfer- 
vations  thereon,  which  may  let  fome 
light  into  the  bufinefs  of  vegetation  in  ge¬ 
neral. 

— In  the  birch,  the  fap  iftues  out  at  the 
leaft  twigs  of  branches,  and  the  fmalleft 
fibres  of  roots,  in  proportion  to  their  big- 
nefs  \  the  gravity  always  promoting  the 
difeharge  :  fo  that  a  branch  or  root 
which  bends  downward,  will  yield  much 
more  juice  than  another  of  the  fame  fize, 

cre£h - Branches,  and  young  trees  cut 

quite  away,  and  held  perpendicularly, 
will  bleed  ;  and  if  the  tops  be  cut  off, 
and  inverted,  they  will  bleed  alfo  at  the 

little  end. - In  birches,  no  fap  iftues  out 

at  the  bark,  be  it  ever  fo  thick  ;  but  as 
foon  as  the  bark  is  cut  quire  thro’,  they 
then  firft  begin  to  bleed  :  the  bark  being 
quite  off  for  an  hand’s  breadth  round,  a- 
bates  .the  bleeding  of  the  tree  above  the 
pared  place. — A  wound  made  before  the 
fap  rifes,  will  bleed  when  it  does  rife. 

The  changes  of  weather  have  a  great 
effect  on  the  bleeding  of  plants ;  infomucb 
that  Dr.  Tonge  is  of  opinion,  could  we  but 
obferve  ic  to  advantage,  we  fhould  hence 
have  much  better  indications  of  the  alte¬ 
rations  of  weather,  in  refpeft  of  hear, 
cold,  moifture,  &c.  than  from  any  wca- 

•  •  ther- 
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Such,  laftly,  is  the  juice  iflfuing  out  of  the  vine,  wounded  in  the  fpring- 
time,  which  always  taftes  tartifh,  and  ferments  like  the  grapes  themfelves  ; 
being  held  an  aperitive  and  laxative*. 

This  juice  may  be  efteemed  as  yet  foflil  being  generated  of,  and  in  the 
earth  :  for  the  juice  of  the  earth  being  received  into  the  canals  of  the 
plant,  retains  its  nature  during  two  or  three  circulations  ;  nor  does  imme¬ 
diately  commence  a  vegetable  juice.  As  is  the  cafe,  likewife,  in  animals ;  the 
foods  taken  in  by  which,  cannot  be  immediately  converted  into  the  animal 
nature.;  but  require  a  ftated  time,  and  ascertain  number  of  circulations, 
concoctions,  &c. 

This  clafs  of  juices,  therefore,  we  look  upon  as  the.  chyle  of  the  plant ; 
being  chiefly  found  in  the  nrft  order  of  vends,  viz,,  in  the  roots,  and  the 
body  of  the  plant,  which  anfwer  to  the  ftomach,  and  inteftines  of  an  ani¬ 
mal. 

The  firA:  humour  of  vegetables,  therefore,  is  fupplied  from  the  earth  : 
but  in  the  furface  of  the  earth,  which  is  the  part  plants  adhere  to,  are 
found  bodies  of  all  the  three  kinds  :  viz,,  fojji  l  bodies,  and  putrified  parts  of 


ther-glaffes.  When  the  weather  changes 
from  warm  to  cold,  the  birches  ceafe  to 
bleed  ;  and  upon  the  next  warmth,  begin 
again  :  But,  which  is  very  remarkable, 
the  contrary  always  obtains  in  the  wal¬ 
nut-tree,  and  frequently  in  the  fycamore, 
which,  upon  a  fit  of  cold,  will  bleed  plen¬ 
tifully,  and  as  that  remits,  flop:  A  morn¬ 
ing-fun  after  a  froft  wilt  make  the  whole 
bleeding  tribe  bleed  afrefh. 

Laftly,  a  culinary  fire  will  have  the 
like,  or  greater  effed  than  the  fun,  and 
immediately  *  fet  them  a  bleeding  in  the 
fevereft  weather.  Branches  of  maple  and 
willow,  cut  off  at  both  ends,  will  bleed,  I 
and  ceafe  at  pleafure,  again  and  again,  as 
you  approach  them  to,  or  withdraw  them 
from  the  fire  ;  provided  you  balance  them 
in  the  hand,  and  often  invert  them,  to 
prevent  the  falling,  and  expence  of  the 
lap  :  yet,  being  often  heated,  they  will 
at  length  quite  ceafe,  tho’  no  fap  was  at 
any  time  fenfibly  loft :  and  when  they 
have  given  over  bleeding,  by  being  brought 
within  the  warmth  of' the  fire,  the  bark 
will  be  found  very  full  of  juice.. 

A  hard  ligature,  made  within- a  quarter 
of  an  inch  of  the  end  of  a  wood-bine 
branch,  Dr.  Lifter  affures  us,  did  not  hin¬ 
der  its  bleeding  at  all,  when  brought 

within  the  warmth  of  the  fire. - -Maple 

and  willow-branches,  quite  bared  of  bark, 
and  brought  to  the  fire,  Ihew  no  moifturc  j 


at  all.  The  fame,  half  bared  of  ‘bark, 
would  bleed  only  from  thofe  half  of  the 
circles  cover’d  with  bark.  A  branch  of 
ivy,  of  itfelf,  bled  a  liquid  yellowifh  refin 
from  the  bark,  and  near  the  pith  ;  but, 
when  brought  to  the  fire-fide,  bled  a  thin, 
dilute,  colourlefs  fap,  from  the  interme¬ 
diate  wood-circles.  One,  or  both  ends 
of  the  pith  of  a  willow  being  fealed  up 
with  hard  wax,  it  will  yet  bleed  freely 

by  the  fire. - Branches  of  willow  cut  off 

in  a  very  fevere  frofty  morning,  and 
brought  within  the  air  of  the  fire,  would 
fhew  no  moifture  at  all ;  no,  not  when 
held  till  warm,  and  often  and  long  turn’d  : 
yet  the  fame  branches,  after  lying  all 
night  on  a  grafs-plot,  did,  next  morning, 
when  the  froft  was  broke,  freely  bleed. 
—Laftly,  a  twig  of  maple,  whofe  top 
had  been  cut  off  before,  and  had  then 
bled  ;  being  now  taken  off  from  the  tree, 
and  brought  within  the  air  of  the  fire, 
and  held  with  the  formerly  cut  end  down¬ 
wards,  would  not  run  at  all ;  but  with 
the  other  end  down,  run  a-pace.  Philof. 
Tranfatt.  No  48,  57,  58,  68. 

*  The  French  ladies  ufe  it  to  take  away 
freckles  ;  befide  which,  M.  Reneaume  in¬ 
timates  another  ufe  it  is  applied  to,  of  a 
quite  different  kind  ;  viz.  miracles.  It 
feems,  mod  of  the  miraculous  tears,  let 
fill  by  .faints,  madona’s,  QPc.  are  drops  of 
this  liquor.  Mem,  de  l' Acad.  An.  1707. 

animals. 
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animals  and  vegetables.  Onfequently  this  prime,  radical  juice  of  vegeta¬ 
bles  is  a  compound  from  all  the  three  kingdoms. 

IId  Clafs  of  juices  is  that  of  the  leaves.  The  leaves,  we  have  already  J^ees  of  the 
obferved,  are  the  real  lungs  of  the  plant;  and  accordingly  make  a  further  k*1’”’ 
change  of  the  juice  which  they  receive  from  the  roots,  and  Hem,  by  force 
of  the  air  *.  The  j'uice  of  the  leaves,  therefore,  is  different  from  the  fir  ft 
j'uice  3  as  being  more  fulphurous,  and  further  elaborated  :  not  that  it  de¬ 
rives  any  fulphur  from  the  fun  ;  but  that  its  watery  part  exhaling,  it  be¬ 
comes  more  oily  and  lefs  volatile. 

The  juice  of  the  leaves  is  of  three  kinds. 

The  firft  is  the  nutritious  juice  of  the  leaves  ;  which  is  that  already  defcri- 
bed  ;  only  further  elaborated  in  the  minute  veficula  of  the  leaves,  and 
confequently  lefs  acid,  and  watery,  and  more  oily,  and  faccharine. 

This  is  that  juice  drawn  out  of  the  leaves,  by  expreffion.  Note,  The 
leaves  of  all  plants  are  of  different  taftes,  from  the  differences  in  the  oil  of 
this  juice  :  that  taken  away,  the  tafte  is  the  fame  in  all.  The  oil,  therefore, 
is  their  diftinguifhing  character. 

The  fecond  is  wax  ;  which  exuding  f  out  of  the  leaves,  adheres  to  their  W**- 
furface,  and  is  fcrap’d  off  by  the  bees,  with  their  rough  thighs,  to  build 
their  combs  withal.  This  is  chiefly  afforded  by  lavender,  and  rofemary  : 
from  which  laft,  I  my  felf  have  fometimes  been  able  to  gather  wax;  and 
by  the  affiftance  of  the  microfcope,  any  body  may  plainly  perceive  the  wax 
flicking  on  the  leaves  of  that  plant.  Tho5  fome  have  miftakenly 
imagin’d  that  it  was  from  the  tefticles,  or  apices  of  the  ftamina  of  the 
flower  ;  and  others  from  the petala,  or  leaves  of  the  flower,  that  wax  was 
gathered. 

Wax  therefore  is  a  vegetable,  not  an  animal  matter :  and  hence  it  is 
that  Hungary  water,  in  which  lavender  is  a  main  ingredient,  is  frequently 
found  to  have  fomewhat  of  a  waxy  fmell 

The  third  is  mama  ;  not  that  wherewith  the  Ifraelites  were  fed  in  the 
defart,  but  a  drug,  fold  among  us  as  an  emollient,  laxative  medicine. 

Manna  is  an  effential,  faccharine  fait,  exuding,  chiefly,  by  night,  and  Mann*. 
in  the  fummer  feafon,  from  the  leaves  of  a  fort  of  afh,  growing  in  Cala- 


*  The  great  importance  of  the  leaves  to 
the  fruit,  appears  from  common  obferva- 
tion,w£.  that  when  thecaterpillars  feize  on 
a  tree  in  the  fruit-feafon,  they  only  feed 
on  ,  and  deftroy  the  leaves;  and  yet  the 
confequence  hereof  is,  that  the  tree  fliall 
frequently  appear  as  if  dead,  and  the  fruit 
prove  abortive.  Mem.  de  VAcad.  An. 
1707. 

t  Plants,  like  animals,  have  both  a  fen- 
fible,  and  infenfible  perfpiration  ;  and 
when  either  of  ’em  is  too  copious,  it  fre¬ 
quently  proves  mortal.  And  thus  it  is, 
according  to  M.  Reneaitme ,  that  the  wal- 

X 


nut-trees  of  Dauphine  ufually  die,  after  a 
too  profufe  load  of  a  fort  of  manna  which 
they  yield.  Mem.  de  VAcad.  An.  1703. 

**  To  procure  the  wax  from  the  combs, 
for  ufe  :  the  honey  being  feparated  from 
them,  they  put  all  that  remains  in  a  large 
cauldron,  with  a  fufficient  quantity  of 
water  ;  and  thus,  by  means  of  a  moderate 
fire,  melt  it.  This  done,  they  drain  the 
water,  &c.  off,  thro’  a  cloth  in  a  prefs. 
Before  it  grows  cold,  they  feum  it  well, 
and  caft  it  into  moulds. 

This  is  the  yellow  wax,  which  blanched 
and  purified  makes  the  white-wax. 

•  Lria 
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brio,  and  Sicily :  and  adhering  thereto  inform  of  a  cruft,  to  be  gather’d 
next  morning,  e’er  the  fun  is  up  f. 

It  does  not  fall  as  a  dew  from  heaven  ;  nor  is  it  any  thing  communicated 
from  the  air,  as  many  have  imagin’d ;  but  is  a  fweat  exhaling  from  the 
leaves  themfelves  ;  as  is  evident  hence,  that  tho’  the  leaves  be  inclofed  in 
a  phial,  or  cover’d  up  with  a  cloth,  all  night  ;  they  are  ftill  found  next 
morning  with  their  ufual  load  of  manna. 

The  like  fubftance  is  found  to  exude  from  the  leaves  of  the  linden  tree 
and  poplar,  in  the  heats  of  May  and  June,  at  which  time  they  have  a  honey- 
tafte,  and  are  even  feen  with  a  fatty  juice  on  ’em,  which  at  the  approach 
of  the  cold  evening  gathers  into  grains. 

IIId  Clafs  of  juices  are  thofe  of  the  flowers ;  or  the  genital  parts  of  plants. 
In  thefe  are, 

Firft,  a  pure,  elaborated,  ’volatile  oil  or  Spirit,  wherein  the  particu¬ 
lar  fmell  of  the  plant  or  flower  refides  ;  and  which,  by  reafon  of  its  ex¬ 
treme  volatility,  exhales  lpontaneoufly  ;  infomuch  that  if  the  flower  be 
laid  for  fome  time  in  a  warm  place,  the  odorous  juice  or  fpirit  will  be  all 
fled. 

This  oil,  or  vapour,  is  fuppofed  to  be  the  genial,  or  feminal  Aura  of  the 
plant  ;  or  the  vehicle  of  the  embryo  ;  confequently,  all  that  we  fo  much 
admire  in  the  fcent  of  flowers,  is  the  fpermatic  vapour.  If  the  whole  plant 
be  bruis’d,  or  rub’d  together  ;  this  odorous  fpirit  becomes  fo  mix’d,  or 
confounded  with  the  other  juices,  as  to  remain  imperceptible.  And  hence 
the  juice  exprefted  from  rofes  becomes  of  a  very  difagreeable  fmell,  tho’ 
the  fpirit  exhaling  from  the  flower  entire,  be  highly  grateful. 

The  fecond  is  the  juice  expreSfed  from  the  flower;  which,  in  reality, 
is  the  fame  with  that  of  the  root,  and  leaves,  only  further  prepared. 
It  is  thicker  than  the  former,  and  has  fcarce  any  fmell  at  all.  Thus,  if  you 
bruife  a  hyacinth,  or  other  fragrant  flower,  and  exprefs  the  juice,  it  will 
be  found  altogether  inodorous. 

The  third  is  the  fweet  juice  call’d  honey ,  which  exudes  from  all  flowers ; 
aloes,  colocynthis,  and  other  bitter  flowers  not  excepted. 

In  all  male  flowers,  that  have  utricles  at  the  bottom  of  the  petala,  is 
found  a  vifcid,  ruddy,  fweet  juice,  in  fome  plenty ;  and  accordingly  we  fee 
the  children  gather  cowflips,  fox-gloves,  honey-fuckles,  &c.  and  fuck  the 
honey  from  ’em.  The  bees,  too,  vifit  thefe  flowers ;  and  putting  in  their 
probofcides,  or  trunks,  fuck  out  the  honey,  and  load  their  ftomachs  tbere- 


t  Befides  this  fpecies,  which  the  Italians 
call  Manna  di  corpo ,  they  have  two  other 
forts  of  manna  ;  one  procured,  as  it  were, 
by  violence,  and  by  making  incifions, 
which  they  callManna  forzata,  or  forzatella) 
and  another  iffoing  out  at  the  nervous 

O 


parts  of  the  leaves,  in  grains  as  big  as 
wheat,  call’d  Manna  di  frond  a.  There  are 
alfo  liquid  manna’s,  brought  from  Ferfla, 
Egypt,  &c.  hut  they  are  little  known  or 
ufed  among  us, 

with. 
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with,  to  be  afterwards  difcharg’d  and  laid  up  in  their  combs  :  fo  that  ho¬ 
ney  is  a  vegetable  juice  II. 

IVtK  Clafs  of  juices  are  thofe  of  the  fruit  and  feed  •  the  preparation  ju;ces  0f  tht 
whereof  is  nature’s  final  work,  which  perform’d,  the  plant  feems  to  die,  »«dfeed. 
for  a  time,  as  all  animals  are  feen  to  languifh  after  emiflion  of  their 
femen. 

We  always  diftinguifh  in  plants  between  x.*$ror,  and  feed  and  stmSm  of  the 

fruit;  the  fruit  is  the  whole  external  machine,  including  the  feed  within 
it.  Thus  in  an  apple,  the  fruit  being  that  eatable  pulp,  or  parenchyma,  in 
whofe  centre  are  5  or  6  lobules  with  kernels,  or  feeds,  inclofed  therein. 

This  pulp  ferves  to  fofter,  defend  and  nourifh  the  feed ;  being,  withal,  fo 
contriv’d  by  nature,  that  when  the  fruit  fhall  fall  to  the  ground,  the  pulp 
may  fupport  the  feed,  during  winter,  till  the  approach  of  the  fpring  af¬ 
ford  it  proper  matter,  and  food  for  growing. 

The  juice  of  the  fruit  is  like  that  of  the  root,  only  further  elabo-i ts  juice. 
rated. 

The  feed  confifts  of  an  embryo,  with  its  coat  or  cover.  The  embryo, structure  of  tht 
which  contains  the  whole  plant  in  miniature,  and  which  is  call’d  the  gem  or 
bud ,  is  rooted  in  the  placenta,  or  cotyledon, which  make  the  coat  or  involu - 
crum ,  and  ferves  the  fame  purpofes  as  the  fecundities ,  i.  e.  the  chorion,  and 
amnios,  in  animals. 

The  placenta,  or  cotyledon  of  a  plant,  is  always  double  ;  and  in 
the  middle,  or  common  centre  of  the  two,  is  a  point  or  fpeck,  which 
is  the  embryo,  or  plantule.  This  plantule  being  adfed  on,  and  mov’d  by 
the  warmth  of  the  fun,  and  the  earth,  begins  to  expand  ;  and  protrudes, 
or  {hoots  out  its  radicle ,  or  root,  both  upward  and  downward.  By  this 
it  abforbs  the  nutritious  juice,  from  the  earth;  and  fo  grows  and  in- 
creafes  ;  and  the  requifite  heat  continuing,  the  growth  continues. 

Thus,  e.  gr.  a  pea,  or  bean,  being  committed  to  the  ground,  is,  firffc,  found 
to  cleave  into  two  parts  ;  which  are,  as  it  were,  two  leaves,  or  lobes  of 


II  Honey  was  antiently  taken  for  a  dew 
that  fell  on  flowers;  but  what  proves  this 
a  miftake,  is,  that  the  bees  only  gather  it 
after  the  fun  is  up,  when  there  is  no  dew 
left.  It  muft,  therefore,  either  be  a  li¬ 
quor  prepared  in  the  flower,  and  excreted 
by  its  proper  veflels,  like  manna  ;  or  ra¬ 
ther  the  fine  duft,  or  farina  fecundans 
of  the  apices:  for  according  to  the  obfcr- 
vations  of  M.  duVerney,  the  bees,  when  in 
fearch  of  honey,  fix  on  no  other  parts  but 
the  ftamina,  and  apices,  and  not  on  fuch 
as  yield  any  liquor. 

What  is  very  remarkable,  is,  that  honey, 
in  virtue  of  its  vegetable  nature,  is  dif- 
covered,  by  M.  Lemety ,  to  contain  iron. 
\yhich  difcovery  may,  perhaps,  ferve 


as  an  anfwer  to  M.  Geoffroys  chemical 
queftion,  viz.  Whether  there  is  any  part  of 
a  plant  without  iron  ?  For  if  fo  delicate 
an  extraft  from  the  fineft  part  of  the  flow¬ 
er,  and  this  further  elaborated  in  the  lit¬ 
tle  vifeera  of  the  infeft,  be  not  clear  of 
iron,  we  may  defpair  of  feeing  any  fo. 
See  the  Htfl.  del' Acad.  An .  170S. 

We  have  two  kinds  of  Honey,  white  and 
yellow  :  the  white  call’d  alfo  virgin  honey , 
trickles  out,  fpontaneoufly,  from  the  comb, 
when  inverted,  &V.  the  fecond  is  expref- 
fed  from  the  combs,  in  a  prefs,  after  ha¬ 
ving  firft  foften’d  ’em  with  a  little  water, 
over  the  fire.  There  is  alfo  an  interme¬ 
diate  fort,  of  a  yellowilh  white  colour, 
drawn  by  expreflion,  without  fire. 
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the  placenta  :  and  in  the  fiflure  appears  a  point  which  fhoots  out  a  root 
downwards,  and  a  bud  upwards  ;  the  firfb  fpreading  it  felf  in  the  foil  to 
catch  the  moifture  thereof,  and  the  latter  emerging  into  the  air,  and  be¬ 
coming  the  hem,  or  body  of  the  new  plant  *. 

The 


*  ’Tis  very  remarkable,  how  the  plu¬ 
mule,  or  future  ftem  fhould  always  get 
uppermoft ;  and  the  radicle,  or  root,  be 
turn’d  downwards ;  and  this  too,  perpendi¬ 
cularly  to  the  horizon  :  and  not  only  this, 
but  if,  by  any  external  means,  the  ftem  be 
diverted  from  this  perpendicularity,  and 
bent,  for  inftance,  toward  the  earth  ;  in- 
ftead  of  perfevering  in  that  direction,  it 
makes  an  angle  or  elbow,  and  rcdrefles 
it  felf. 

The  fame  is  obferv’d  in  trees,  QPc.  blown 
down,  with  their  roots,  by  the  wind  ;  or 
in  thofe  planted  in  pots,  upon  turning  the 
pot  on  one  fide. 

Now,  the  feed  from  which  a  plant  ari- 
fes,  being  the  plant  it  felf  in  little;  ’tis 
eafy  to  fuppofe,  that  if  it  be  depofited  in 
the  ground,  with  the  plumule  perpendicu¬ 
larly  upward,  and  the  radicle  downward, 
the  difpofition  fhould  be  maintain’d  in  its 
future  growth.  But  ’tis  known,  that  feeds 
fown,  either  of  themfelves,  or  by  the  help 
of  man,  fall  at  random  ;  and  among  an 
infinite  number  of  fituations  of  the  plu¬ 
mule,  &c.  the  perpendicular  one  upwards 
is  but  one  :  fo  that  in  all  the  reft,  ’tis  ne- 
ceffary  the  ftem  and  root  do  each  make  a 
bend,  to  be  able,  the  one  to  emerge  di¬ 
rectly  upward,  the  other  downward.  Now, 
what  force  is  it  effeCts  this  change,  which 
is  certainly  an  aCtion  of  violence  ? 

M.  Dodart ,  who  firft  took  notice  of  the 
phenomenon,  accounts  for  it,  by  fuppofing 
rhe  fibres  of  the  ftem  offuch  a  nature,  as 
to  contraft,  and  fhorten,  by  the  heat  of 
the  fun  ;  and  lengthen  by  the  moifture  of 
the  earth  :  and  on  the  contrary,  the  fibres 
of  the  root  to  contraCt  by  the  moifture  of 
the  earth,  and  lengthen  by  the  hear  of  the 
fun.  On  this  principle,  when  the  plan- 
rule  is  inverted,  and  the  root  a-top  ;  the 
fibres  of  the  root  being  unequally  expofed 
to  the  moifture,  viz-  the  lower  parts  more 
than  the  upper,  the  lower  will  contraCt 
more  ;  and  this  contraction  be  promoted 
by  rhe  lengthening  of  the  upper,  from  the 
aCtion  of  the  fun.  The  confequence 
V.  hereof  will  be,  the  root’s  recoiling,  infi-j 


nuating  further  into  the  earth,  and  get¬ 
ting  beneath  the  body  of  the  feed.  In  a 
word,  the  earth  draws  the  root  toward 
it  felf,  and  the  fun  promotes  its  defcent  ; 
On  the  contrary,  the  fun  draws  up  the 
plume  ;  and  the  earth,  in  fome  meafure, 
fends  it  towards  the  fame.  Mem.  de  l‘A- 
cad.  An.  1700. 

M.  de  la  Hire  accounts  for  the  fame  per¬ 
pendicularity,  by  only  conceiving  the  root 
to  draw  a  coarfer  ana  heavier  juice  ;  and 
the  ftem  a  finer,  and  more  volatile  one  : 
in  the  plantule,  therefore,  we  may  con¬ 
ceive  a  point  of  feparation  ;  fuch,  as  that 
all  on  one  fide,  e.  gr.  the  radical  part,  is 
unfolded  by  the  grofler,  and  all  on  the  o- 
ther  by  more  fubtle  juices.  If  the  plantule 
then  be  inverted  and  the  root  a  top;  as  it 
ftill  imbibes  the  grofler  and  heavier  juices, 
and  the  ftem  the  lighter  ;  the  point  of  fe¬ 
paration  being  conceived  as  the  fixed  point 
of  a  lever,  the  root  muft  defeend,  and  at 
the  fame  time,  that  the  volatile  juices  im¬ 
bibed  by  the  ftem,  tend  to  make  it  mount. 
Thus  is  the  little  plant  turn’d  on  its  fix’d 
point  of  feparation,  rill  it  be  perfectly  e- 
reCt.  Mem.  del’ Acad. 

The  plant  thus  creCted,  M.  Parent  ac¬ 
counts  ror  the  ftems  continuing  to  rife  in 
the  vertical  direction, thus:  The  nutricious 
juice  being  arrived  at  the  extreme  of  a  fi¬ 
fing  ftalk,  and  there  fixing  into  a  vegeta¬ 
ble  fubftance ;  the  weight  of  the  atmo- 
fphere  muft  determine  it  to  fix  in  a  verti¬ 
cal  pofition  ;  fo  that  the  ftalk  will  have 
acquired  a  new  part,  perpendicularly  o- 
ver  the  reft ;  juft  as  in  a  candle,  which 
held  any  how  obliquely  to  the  horizon, 
the  flame  will  ftill  continue  vertical,  by 
the  preflure  of  the  air.  The  new  drops 
of  juice  that  fucceed,  will  follow  the  fame 
direction, and  as  all  together  form  the  ftem, 
that  muft  of  courfe  be  vertical,  unlefs 
fome  particular  circumftance  intervene. 

Add,  that  whereas  the  branches  are 
likewife  obferved,  as  much  as  poflible,  to 
affeCt  perpendicularity  ;  infomuch,  that 
tho’  they  be  forced  to  fhoot  out  of  the 
ftems  horizontally,  yet  in  their  progrefs, 
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The  two  placentulse,  or  cotyledones  of  a  feed,  are,  as  it  were,  a  cafe  to 
this  little  tender  plantule,  or  point ;  covering  it  up,  fheltering  it  from  in-  . 
juries  ;  and  feeding  it  from  their  own  proper  fubftance,  which  the  plantule 
receives,  and  draws  to  it  felf,  by  an  infinite  number  of  little  filaments,  or 
ramifications,  call’d  Junes  umbilicales ,  or  navel  firings,  which  it  fends  into 
the  body  of  the  placenta. 

Now  when  the  feed  is  committed  to  the  earth,  the  placenta  ftill  adheres  How  it  foot  t 
to  the  embryo  for  fome  time,  guards  it  from  the  accefs  of  noxious  colds, anA  take5  mt' 
& c.  and  even  prepares,  and  purifies  the  cruder  juice  the  plant  is  to  receive 
from  the  earth,  by  {training  it,  &<■'•  through  its  own  body.  This  it  conti¬ 
nues  to  do,  till  the  plantuia  being  a  little  enured  to  its  new  element  -  and 
its  root  tolerably  fix’d  in  the  ground,  and  fit  to  abforb  the  juice  thereof] 


they  Cre£t  themfelves  ;  M.  Parent  folves 
this  from  the  vertical  tendency  of  the  nu¬ 
tritious  juice  up  the  ftem  :  for  the  juice 
being  received,  in  this  direflion,  into  the 
new  tender  bud,  finds  at  firft  little  refi¬ 
nance  ;  and  afterwards,  as  the  branch 
grows  firmer,  it  furnilhes  a  longer  arm  of 
a  lever  to  afi  by.  Mem.  de  l' Acad. 

Laftly,  M.  Ajlruc  accounts  for  the  per¬ 
pendicular  afcent  of  the  ftems,  and  their 
redrefling themfelves,  when  Bent;on  thcfe 
t^vo  principles.  iQ,  That  the  nutritious 
juice  arifes  from  the  root  to  the  top,  in 
longitudinal  tubes,  parallel  to  the  fides  of 
the  plant,  which  communicate,  either  by 
themfelves  or  by  means  of  other  horizontal 
tubes,  proceeding  from  the  circumference 
of  the  plant,  and  terminated  in  the  pith. 
s°,  That  fluids  contain’d  in  tubes,  either 
parallel,  or  oblique  to  the  horizon  ;  gravi¬ 
tate  on  the  lower  part  of  the  tubes,  and 
not  at  all  on  the  upper. 

For  hence  it  eafily  follows,  that  in  a  plant 
pofited  either  obliquely,  orparallel  to  the 
horizon,  the  nutritious  juice  will  aft  more 
on  the  lower  part  of  the  canals,  than  the 
upper  ;  and  by  that  means  infinuate  more 
into  the  canals  communicating  therewith, 
and  be  collected  more  copioufly  therein  : 
thus  the  parts  on  the  lower  fide  will  re 
ceive  more  accretion,  and  be  more  nou- 
rifhed  than  thofe  on  the  upper  ;  the  confe- 
quence  whereof  muft  be,  that  the  extre¬ 
mity  of  the  plant  will  be  obliged  to  bend 
upward. 

The  fame  principle  brings  the  feed  into 
its  due  fituation  at  firft:  in  a  bean  planted 
upfide  down,  the  plume  and  radicle  are 
eafily  perceived,  with  the  naked  eye,  to 


fhoot,  at  firft,  dire&Iy,  for  about  an  inch  ; 
but  thenceforth  they  begin  to  bend,  the 
one  downward,  and  the  other  upward. 

The  like  is  feen  in  a  heap  of  barley,  to  . 
be  made  into  malt,  in  a  quantity  of  acorns 
laid  to  fprout  in  a  moift  place,  &c.  each 
grain  of  barley,  in  the  firft  cafe,  and' each 
acorn  in  the  fecond,  has  a  different  fitua¬ 
tion  :  and  yet  all  the  buds  tend  direftly 
upward,  and  the  roots  downward,  and 
the  curvity,  or  bend  they  make,  is  greater 
or  lefs,  as  their  fituation  approaches  more 
or  lefs  to  the  direfi  one,  wherein  no  cur¬ 
vature  at  all  would  be  neceflary.  Now, 
two  fuch  oppofite  motions  cannot  arife, 
without  fuppofing  fome  confiderable  diffe¬ 
rence  between  the  two  parts.  The  only 
one  we  know  of,  is,  that  the  plume  is  fed 
by  a  juice  imparted  to  it  by  tubes,  paral¬ 
lel  to  its  fides  ;■  whereas  the  radicle  im¬ 
bibes  its  nourifhment  at  all  the  pores 
in  its  furface.  As  oft,  therefore,  as  the 
plume  is  either  parallel  or  inclined  to  the. 
horizon,  the  nutritious  juice  feeding  the 
lower  parts  more  than  the  upper,  will  de¬ 
termine  its  extremes  to  turn  upward  ;  for 
the  reafons  already  alfigned.  On  the  con¬ 
trary,  when  the  radicle  is  in  the  like  fi¬ 
tuation  :  the  nutritious  juice  penetrating 
more  copioufly  thro’  the  upper  part  than 
the  under  ;  there  will  be  a  greater  accre¬ 
tion  of  the  former,  than  the  latter  ;  and' 
confcquently,  the  radicle  will  be  bent 
downwards.  And  this  mutual  curvity  of 
the  plume  and  radicle  muft  continue  till 
fuch  time  as  their  fides  are  nourifh’d  alike, 
which  cannot  be  till  they  are  perpendicu¬ 
lar.  Mem.  de  l' Acad.  Royale  des  Scien.  An*. 
1708. 


it 
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it  then  perifties,  and  the  plant  may  be  laid  to  be  delivered  ;  fo  that  nature 

•  obferves  the  lame  method  in  plants,  contain’d  in  fruits,  as  ill  animals,  in 

the  mother's  womb. 

iti  juice  an  ef-  Now,  the  juice  of  the  feed  is  an  ejfential  oil ,  or  balm,  elaborated  and  ex- 
fentiai  oil.  alted  to  its  laft  perfedtion.  This  juice  or  oil  is  not  found  in  the  very 

point,  or  embryo  in  the  centre  of  the  placenta  :  all  we  meet  with  in  that 

part,  is  a  few  fine  watery  particles,  fecreted  from  the  placenta  :  but  ’tis 
in  the  placentulte,  or  cotyledones  themfelves  ;  which  conflft  of  innumerable 
Wztlefolliculi,  or  cells,  wherein  this  oily  juice  is  contain’d,  ferving  to 
<^eat  ufecf  ^defend  the  embryo,  and  preferve  it  from  being  corrupted  by  water,  which 
we  all  know  will  hardly  pafs  thro’  oil. 

Thus  if  you  take,  e.  gr.  fennel-feed,  cut  it  thro’  the  middle,  and  apply 
it  to  the  microfcope ;  you  will  eafily  perceive  a  clear  fhining  oil  in  the 
cells  of  each  lobe,  inverting  the  tender  embryo.  Without  this  oil,  it  were 
impoflible  a  feed  fliould  live  a  month,  and  much  lefs  a  year,  or  two,  en¬ 
tire  and  uncorrupted  in  the  ground.  And  accordingly  in  divers  of  the  me¬ 
chanical  arts,  the  fame  means,  viz,,  oil,  is  ufed,  on  the  fame  occafions  ; 
viz,,  to  preferve  bodies  from  putrifying  ;  fo  that  it  appears  infinitely  wife 
in  nature,  to  have  depofited  fuch  an  oil,  or  balm  in  thofe  ampullae,  or  cells  ; 
that  the  embryo  might  remain  fecure  till  it  came  to  unfold  its  parts,  pre¬ 
pare  for  a  new,  and  more  perfect  way  of  living,  throw  afide  its  placenta, 
and  truft  to  its  roots. 

This  oil  is  found  in  the  feeds  of  all  plants  :  in  fome,  e.  gr.  in  almonds, 
cocoa  nuts,  &c.  in  very  great  quantity  ;  in  others,  in  lefs ;  e.  gr.  pepper, 
arum,  & c.  where  one  would  fcarce  imagine  any  oil  at  all. 

It  is  call’d  the  ejfential  oil  of  the  plant,  becaufe  in  it  chiefly  refides  the 
fpecific  tafte  of  each  plant.  Add,  that  it  is  in  this,  that  the  virtues  of  the 
plant  are  moftly  lodg’d  :  thus  the  oil  exprefled  from  the  fennel-feed,  from 
wall-nuts,  & c.  is  the  whole  effence  of  thofe  plants,  which  taken  away,  the 
reft  is  of  little  fignificancy  in  medicine. 

Laftly,  in  the  feed  there  is  another  fuperfluous  humour,  which  exhales  ; 
and  may  probably  be  of  the  fame  nature  with  the  fpirit  or  juice  of  the  flower. 

Juices  of  the  Vth  Clafs  of  juices  are  thofe  of  the  barb. ;  which  is  an  artful  congeries, 
hark.  or  bundle  of  perfpirative  dudls,  and  abforbent  veflels ;  admirably  explain¬ 

ed  by  Malpighi  and  Dr.  Grew. 

Of  thefe  juices  there  are  divers  fpecies  :  for  the  feveral  humours  rais’d 
and  diftributed  thro’  the  leaves,  flowers,  and  other  parts  of  the  plant,  have 
all  circulated  thro’  the  bark  :  and  accordingly  are  frequently  found  to  diftil 
from  wounds  made  therein.  In  fome  cafes,  even  the  whole  plant  is  no  more 
than  bark  ;  the  pulp  having  been  eat  out,  as  in  willows,  poplars,  &c. 
which  will  live  a  long  time  in  that  ftate. 

Ups  of  the  bark.  The  bark  ferves  divers  purpofes  :  for  it  not  only  tranfmits  the  nutricious 

juices  of  the  plant,  but  alfo  contains  divers  fat  oily  humours,  to  defend 
the  flefhy  parts  from  the  injuries  of  the  weather.  As  animals  are  furnilh’d 
with  a panniculus  adipofus  uiually  replete  with  fat,  which  inverts  and  covers  all 
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i.ne  flefliy  parts,  and  fcreens  ’em  from  external  cold  ;  fo  are  plants  incom- 
pafs’d  with  a  bark,  replete  with  fat  juices,  by  means  whereof  the  cold  is 
kept  out ;  and,  in  wintertime,  the  fpicula  of  ice  prevented  from  fixing 
and  freezing  the  juices  in  their  velfels  :  whence  it  is,  that  fome  forts  of 
trees  remain  ever  green,  the  year  round,  by  reafon  their  barks  contain 
more  oil  than  can  be  fpent,  and  exhaled  by  the  fun,  &c. 

All  the  juices  of  barks  are  reducible  to  eight,  viz,. 
i°.  The  crude,  acid,  watery  juice,  which  we  have  already  call’d  the 
chyle  of  the  plant.  , 

20,  An  oily  juke,  which  burfting  the  bark  in  the  beginning  of  fummer,0z7. 
exudes  out  of  divers  plants,  as  beech,  pine,  fir,  favin,  juniper,  and  other 
ever-greens,  and  fuch  alone.  This  oil  difi'olves  by  the  fmalleft  degree  of 
warmth,  and  is  eafily  inflamed  ;  and  is  that  which  defends  the  plant,  &c. 

30,  A  balm,  *  or  fatty  liquor  more  glutinous  than  oil  *  being  nothing  but;fr*&w. 
the  laft  mention’d  oily  juice,  which  was  more  fluid,  during  the  fpring- 
time,  but  which,  fince,  by  the  greater  heat  of  the  fun,  has  evaporated  all 
its  more  lubtile  parts,  and  is  converted  into  a  denfer  liquor.  Thus  the  fi¬ 
ner  part  of  oil  of  olives  being  exhaled,  by  the  fummer’s  warmth,  there  re¬ 
mains  a  thick  balfam  behind  :  Thus  alfo,  oil  of  turpentine  having  loft  its 
more  liquid  parts,  by  heat  ;  becomes  of  the  thick  confiftence  of  a 
balm. 

40,  A  pitchy  juice,  which  is  the  body  of  the  oil  it  felf,  infpiflated,  and  -Ptfcfy 
turn’d  black,  further  than  in  the  balm.  This  is  moft  observed  in  the  pine 
and  fir  f. 

5  qj  A 


*  There  are  three  principal  balms  or 
lalfams  in  ufe  among  us  ;  viz.  balm  of  Gi¬ 
lead ,  of  Peru,  and  Capivi.  The  firft,  which 
gives  the  denomination  to  all' the  reft,  if- 
fues  out  at  incifions  made  in  the  body  of  a 
tree,  call’d  balfamum ,  growing  in  Egypt 
and  Judea.  The  juice,  call’d  alfo  opo- 
lalfamum ,  at  firft  is  liquid,  but  afterwards 
hardens  into  the  form  we  fee  it  in.  ’Tis 
rarely  had  unfophifticated.  The  marks  of 
puriry  and  goodnefs  are,  to  have  a  brisk 
pungent  fmell  nothing  tart,  eafily  dif- 
foluble,  aftringent  and  pungent  to  the 
tafte.  Its  colour  is  a  golden  yellow,  and 
its  flavour  has  fomewhat  of  the  citron. 
The  fruit  of  the  tree,  call’d  carpo-balfa- 
mum,  and  the  wood  xylo-balfamum,  have 
fomewhat  of  the  virtue  of  the  balm  it 
felf. 

The  balfam  of  Peru  is  differently  deno¬ 
minated,  according  to  the  parts  it  is  ob¬ 
tained  from  z  halm  of  irafion  is  a  whitifh, 
vifeid  juice,  diddling  from  incifions  in  the 
tree;  and  afterwards  dried  and  hardened. 


Dry  balm,  is  of  a  reddifh  colour,  and  oozes 
from  the  tips  of  the  branches,  cut  off  for 
thatpurpofe.  It  is  like  milk  at  firft,  and 
only  reddens  by  being  expofed  to  the  fun. 
Balm  by  lotion  is  black,  and  comes  from  the 
bark,  and  from  little  branches  and  leaves 
chopt  fmall  and  boil’d  together. 

The  balfam  of  Copau  or  Capivi  comes  from 
Brajil.  It  is  in  form  of  an  oil  ;  and  is  ei¬ 
ther  thick  or  tranfparent  :  the  firft,  white, 
and  of  a  refinous  tafte;  the  fccond  more  on 
the  yellow. 

t  The  pitch  in  ufe  among  us,  is  faid 
by  fome  to  be  a  gum  iffuing  from  thclarch, 
maftic,  or  turpentine  tree  ;  but  in  reality 
is  no  more  than  the  juice  of  the  pine,  or 
fir,  burnt  and  reduced  into  rofin,  with  a 
mixture  of  tar,  to  give  it  the  colour.  Sir 
G.  Wheeler ,  gives  us  the  way  of  preparing 
pitch,  as  pra&is’d  in  the  Levant:  a  ditch 
being  dug  in  the  ground,  two  yards  wide 
at  top,  but  going  lefs  and  lefs  towards  the 
bottom  ;  they  fiil  this  pit,  with  branches  of 
pine  ;  chufing  fuch  as  have  the  moft  gum, 

and 


/ 
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Refill. 


Colophony. 


Gum. 


Gutamoui  vfitu 
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,  5°,  Refm,  which  is  an  oil,  fo  far  infpiifatea  as  to  become  friable  in 
the  cold  ;  and  may  be  procured  from  any  oil,  by  boyling  it  much,  and 
long.  Thus,  if  turpentine  be  fet  over  a  gentle  fire,  it  firft  difTolves,  and 
becomes  an  oil ;  then  a  balfam ;  then  pitch,  and  then  a  rojin  ;  in  which 
ftate  it  is  friable  in  the  cold,  fufible  by  fire,  and  withal  inflammable  and 
combuftible  ;  diffoluble  in  fpirit  of  wine,  but  not  in  water,  which  makes 
the  character  of  rofin  *. 

Hence  the  oil  is  moft  abundant  in  the  barks  in  the  winter  time  ;  the 
balfam  in  fummer  ;  and  the  refm  in  autumn. 

6 Colophony ,  which  is  a  rofin  Hill  further  exhaufted  of  its  volatile 
part;  being  pellucid,  friable,  and  approaching  to  the  nature  of  glafs  f. 

7°,  Gum ,  which  is  a  humour  exuding  out  of  the  bark,  and  by  the 
warmth  of  the  fun  concoffed,  infpiffated  and  rendered  tenacious  ;  but  ftill 
diffoluble  in  water,  and  at  the  fame  time  inflammable,  and  fcarce  capable 
of  being  pulverized. 

Gum,  therefore,  appears  as  a  fort  of  faponaceous  fat :  i.  e.  befide  its  oily 
principle,  it  has  fome  other  ingredient,  which  renders  it  mifcible  with  wa¬ 
ter  With  this  the  gems,  or  buds  of  trees,  are  covered  in  the  winter 
time. 

8°,  A  gummous  refm ,  which  is  a  humour  fecreted  in  the  bark,  and  dried 
by  the  heat  of  the  fun ;  and  thus  conftituting  a  body  that  is  parti  ygummoust 
and  as  fuch,  tenacious  and  foluble  in  water  ;  and  partly  ref  nous ,  and  there¬ 
fore  friable,  and  foluble  in  oil,  or  fpirit  of  wine,  but  not  in  water. 

Such  are  gum  armoniac ,  galbanum,  bdellium ,  opopanax ,  fagapenum ,  taca- 
mahaca ,  &c.  part  whereof  intimately  difTolves  in  water  ;  the  reft  remaining 
untouch’d  at  bottom. 


Bhed  of  plants.  VIth  Clafs  of  juices  comprehends  the  blood  of  plants  ;  or  the  juice  pe¬ 
culiar  to  each  fpecies  of  vegetables,  and  not  reducible  to  any  common  kind 
of  oils ,  waters,  balms  or  the  like  ||.  Thus  fome  plants,  upon  breaking  or 
bruiting  their  veflfels,  yield  a  milky  humour,  as  the  efula  ;  others  a  yellow 


and  obferving  firft  to  flit  ’em  into  little 
fhivers,  which  they  lay  over  one  another, 
till  the  place  be  full.  This  done,  they  co¬ 
ver  the  pit  with  fire  ;  which  burning  the 
wood,  the  pitch  falls  down,  and  trickles 
out  at  a  little  hole  made  in  the  bottom  of 
the  pit. 

*  To  this  clafs  belong  turpentine,  ma- 
ftic,  camphor,  &c. 

Some  naturalifts  diftinguilh  two  kinds  of  ] 
rofins,  liquid  and  /olid.  The  firft  is  the  ; 
juice,  juft  as  it  diftils  from  the  tree  :  the 
jfecond  only  differs  from  this,  in  that  it 
has  been  infpifl’ared  by  the  heat  of  the  fun, 
or  fire. 

f  The  common  colophony  is  only  tur¬ 
pentine,  boil’d  in  water,  to  a  folid  confi 
itence.  Pills  made  hereof  are  what  we  ' 


call  turpentine  pills,  fo  much  ufed  in  the 
venereal  difeafe. 

**  Such  are  gum  elemy,  arabic,  anima, 
tragacanth,  benzoin,  euphorbium,  myrrh, 
olibanum,  ftorax,  QPc. 

||  Thefeveral  juices  hitherto  recounted, 
are  the  firjl,  or  nutritious  juice,  call’d  alfo 
the  chyle  of  the  plant,  under  fuch  altera¬ 
tions  and  new  modifications  as  it  under¬ 
goes  in  being  received  and  kept  fome 
time  in  parts  of  a  peculiar  ftruaure,  as 
leaves,  flower,  feed,  &c.  This  laft  juice, 
call’d  the  blood,  is  the  fame  nutritious  juice 
further  altered  by  being  divers  times  pafs’d 
thro’  each  of  thole  parts,  and  remix’d;  and 
at  length  converted  into  a  new  juice, 
with  properties  different  from  any  of  ’em 
all. 

(harp 
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fharp  one,  as  the  chelidonium  majus  $  others  a  yellow  bitter  one  like  gall,  as 
aloes  ;  and  fo  of  the  reft. 

The  botanifts  are  now  well  agreed,  that  all  plants  are  furnifhed  with 
organs,  and  parts  neceflary  both  for  chylifrcation,  and  fanguification.  For 
they  have  veins,  arteries,  heart,- lungs,  adipofe  cellules,  &c.  whence  it 
is  obvious,  that  there  muft  be  fome  difference  between  the  juices  which 
have  not  undergone  the  adlion  of  thofe  parts,  and  fuch  as  have  already 
circulated  a  number  of  times.  For,  as  in  an  animal,  the  juices  prepared 
in  the  pvima:  via,  i.  e.  in  the  ftomach  and  inteftines,  differ  much  from  the 
blood ;  fo  do  the  humours  of  vegetables  not  yet  conco&ed,  differ  from 
fuch  as  are  already  perfectly  affimilated. 

Helmont ,  the  father,  was  the  firft  who  obferved  this  difference  between 
the  juices  of  plants.  That  it  is  real,  is  evident  hence,  that  tho’  this  juice  be 
in  every  part  of  the  plant,  the  leaves,  flower,  bark,  wood,  & c.  and  trickle 
out  fpontaneoufly,  upon  any  rupture  of  the  canals  :  yet,  if  the  whole  plant 
be  rubb’d  or  pounded  together,  no  fuch  juice  is  found  therein  ;  but  only  the. 
common  green  juices,  exprefled  from  all  plants. 

Thus  aloes,  e.  gr.  bruis’d  together,  yields  a  mere  green  juice  ;  tho’  the 
juice  diftilling  from  the  fame, when  lightly  broke  or  wounded, be  of  a  golden 
colour.  Thus  alfo  the  chelidonium,  if  you  cut  the  ftem  afunder,  diftils, 
as  already  obferved,  a  yellow,  golden  juice  ;  but  if  you  rub  the  whole 
plant  together,  leaves  and  all,  the  juice  exprefled  from  it,  will  be  quite  of 
another  kind,  viz,,  green,  which  is  common  to  all  plants  :  and  thus  poppy, 
when  wounded,  yields  a  milky  humour,  which  drying  in  the  fun,  becomes 
black,  and  is  call’d  meconium  or  opium  :  but  the  fame  poppy,  &c.  being 
pounded  ;  the  juice  exprefled,  will  be  found  yellow  and  oily.  Add,  that 
the  thing  which  purges  fo  violently  in  colocynthis  feems  to  refide  in  this 
juice;  for  the  whole  plant  has  no  fuch  effedf. 

The  general  chemical  charafterof  vegetables,  which  in  the  analyfis 
ftinguifhes  ’em  from  foffils,  and  animals,  is,  that  when  burnt  to  afhes,  they  geubk. 
yield  a  fixed  alcaline  fait  :  tho’  in  fome  kinds  this  be  very  fmall  in  quanti¬ 
ty  ;  particularly  in  fuch  as  yield  a  fharp  fmell,  as  onions  and  muftard. 

M.  Homberg ,  ’tis  true,  aflures  us  he  had  drawn  fuch  a  fait  from  the  water 
of  a  certain  fpring ;  but  he  himfelf  fufpeds  that  fait  might  have  come  into 
the  water  from  the  vegetables  *  growing  therein  f. 


*  Vegetable  bodies  are  found  more  uni¬ 
form  in  refpeft  of  their  elements ,  than  fof¬ 
fils  :  in  the  analyfis,  they  all  contain  fait , 
• water ,  earth,  and  fulphur ,  but  then  the  fait 
is  of  three  feveral  forts,  viz.  acid,  urinous, 
and  lixiviate.  Homberg,  Mem.  de  l’ Acad. 
An.  1702.  Thefe  principles  are  all  more 
or  lefs  volatile,  as  a  greater  or  lefs  fire  is 
ufed:  or  as  the  plant  has  been  fermented 
or  not.  Id.  ib.  An.  1701. 


f  Agreeably  to  the  method  hitherto  ob¬ 
ferved,  it  will  be  neceffary  to  fubjoin  a 
fcheme,  or  divifion  of  the  feveral  fubjefts 
of  the  vegetable  kingdom. 

Plants,  then,  are  popularly  divided,  with 
refpeft  to  magnitude ,  into  trees,  arbores ; 
fhrubs,  frutices  ;  and  herbs,  or  fujfrutices. 
Again,  with  refpe£t  to  their  food,  and  the 
element  they  live  in,  plants  are  divi¬ 
ded  into  terrejlrialj  or  land-plants  ;  aquatic 
Y  or 
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or  v/atcr- plants;  and  amphibious ,  or  thofe 
which  live  indifferently  in  land  or  wa¬ 
ter.  ^ 

The  botanifts  make  more  minute  diftri- 
butions  :  M.  Ray  particularly,  diftinguilh- 
cs  plants  into  25  claffcs,  or  genera  :  viz..  i°, 
ImperfeB  plants,  which  arc  fuch  as  appear 
to  want  the  flower  and  feed,  as  corals, 
fpunges,  &c.  20,  Plants  producing  an  im- 
perfeB  flower,  and  whofe  feed  is  too  /mail  to  be 
difcerned  by  the  naked  eye,  as  fern,  polypo¬ 
dy,  &c.  30,  Thole  whole  flowers  want  pe- 
tala ,  as  hops,  hemp,  nettles,  docks.  40, 
Thofe  with  a  compound  flower,  and  which 
emit  a  milky  juice  when  cut  or  broke ;  as 
lettice,  dandelion,  fuccory,  &>c.  50,  Thofe 
with  a  compound  flower  of  a  d  fcous  form,  and 
whofc  feed  is  wing’d  with  down  ;  as  colts¬ 
foot,  flea-bane,  &c.  6°,  Herba  capitate,  or 

thofe  whofe  flower  is  compofed  of  long ,  flftu- 
lous  flowers  gathered  into  a  round  bead ,  and  co¬ 
vered  with  a  fcaly  coat  ;  as  the  thiftle, 
great  burdock,  blue-bottle,  &c.  70,  Co¬ 

rymb's  ferous  plants  with  a  di fcous  flower,  but 
no  down  ;  as  the  daify,  yarrow,  corn  ma- 
rygold,  &C.  80,  Plants  with  a.  perfect  flow¬ 

er,  but  only  one  feed  to  each  flower,  as  va¬ 
lerian,  agrimony,  burnet,  8 Pc.  90,  Um¬ 
belliferous  plants,  with  a  flower  of  five  peta- 
la,  and  two  feeds  to  each  flower  :  which 
being  a  large  genus,  is  fubdivided  into  7 
fpecies,  viz.  thofe  with  a  broad  flat  feed 
like  a  leaf,  as  wild  garden  parfnip  :  with 
a  longilh  and  larger  feed,  fwelling  in  the 
middle,  as  cow-weed,  and  wild  chervil  : 
with  a  fhortcr  feed,  as  angelica  :  with  a 
tuberous  root,  as  the  earth  nut  :  with  a 
fmall  ftriated  feed,  as  caraways,  faxifrage, 
and  burnet  :  with  a  rough  hairy  feed,  as 
parfly,  wild  carrot  :  with  intire  leaves  un¬ 
divided  into  jags,  as  fenicle,  and  thorowax. 
io°,  Stellate  plants,  whofe  leaves  grow 
round  the  ftalks,  at  certain  intervals,  in 
form  of  liars  ;  as  mugweed,  madder,  &>c. 
11®,  Rough- le av d plants,  which  have  their 
leaves  placed  alternately,  or  in  no  certain 
order  along  the  ftalks  ;  as  hounds-tongue, 
moufe-ear,  &V.  129,  Suffrutices  or  verti - 
dilate  plants,  whofe  leaves  grow  by  pairs, 
on  their  ftalk  s,  one  leaf  right  againft  ano 
ther  ;  the  flower  being  monopetalous,  and 
ufually  in  form  of  a  helmet  ;  as  thyme, 


mint,  penny-royal,  vervain,  &V.  i$°,  Pe - 

lyfpermous ,  or  thofe  with  maty  naked  feeds,  at 
lead  more  than  four, fucceeding  their  flow.- 
er,  as  crow’s  foot,  marfti-mallows,  cinque¬ 
foil,  ftrawberries,  &c.  14°,  B acciferous 

plants,  or  fuch  as  bear  berries ;  as  briony, 
honcyfuckle,  Solomons  feal,  lilley  of  the 
valley,  night  lhade,  afparagus,  &c.  15% 

Mult'fllicjuous  or  corniculate  plants,  which  af- 
ter  each  flower  produce  feveral  long,  {len¬ 
der  filiqu£,  or  cafes  wherein  their  feed  is 
contained  ;  as  orpine,  navel-wort,  bears- 
foot,  columbines,  &c.  160  ,Vafculiferous 

plants ,  or  '  thofe  with  a  monopetalous  flower , 
and  which  after  each  flower  have  a  vcffel 
befide  the  calyx,  containing  ,the  feed  ;  as 
henbane,  bind-weed,  rampions,  fox-glove, 
eye-bright,  8 Pc.  170,  Thofe  with  an  uni¬ 
form  tetrapetalous  flower,  bearing  their  feeds 
in  oblong  filiquous  cafes,  as  ftock-jilly-. 
flower,  muftard,  radifh,  8 Pc.  18®,  Vafculi- 
ferous  plants,  with  a  feeming  tetrapetalous 
flower,  but  of  an  anomalous,  or  uncertain 
kind,  and  in  reality  only  monopetalous, 
falling  off’  all  together  in  one,  as  fpeedwell, 
fluellin,  plaintain,  yellow  and  wild  poppy, 
8 Pc.  190,  Leguminous  plants,  or  fuch  as  bear 
pulfe,  with  a  papilionaceous  flower,  con¬ 
fiding  of  four  parts,  join'd  at  the  edges ;  as 
peas,  beans, vetches,  tares,  lentiles,  liquorice, 
trefoil,  8 Pc.  20®,  Vafculiferous plants,  with 
a  pentapetalous  or  five-headed  flower  ;  as  mai¬ 
den  pinks,  campions,  chickweed,  St.  Johns 
wort,  flax,  primrofe,  wood-forrel,  QPc.  21®, 
Plants  with  a  true  bulbous  root,  as  garlic, 
daffodil,  hyacinth,  faffron,  &c.  22°,  Thofe 
whofe  roots  approach  nearly  to  the  bulbous  form , 
as  flower  de  luce,  cuckoo-pint,  baftard 
hellebore,  &c.  23°,  Culmiferous  plants , 

with  a  grafly  leaf,  and  an  imperfett  flow¬ 
er,  having  a  fmooth,  hollow,  jointed  ftalk, 
with  a  long  fharp-pointed  leaf  at  each 
joint,  and  the  feed  contained  in  a  chaffy 
husk  ;  as  wheat,  barley,  rye,  oars,  and 
moft  kind  of  grades.  24°,  Plants  with  a 
grajfy  leaf,  but  not  culmiferous,  with  an  im¬ 
perfect,  or  ftamineous  flower  ;  as  rufhes, 
cats-tail,  8 Pc.  25°,  Plants,  whofe  place  of 
growth  is  uncertain ;  chiefly  water  plants, 
as  the  water-lilly,  milk-wort,  moufe- 
tail,  QPc,. 
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\  • 

Of  A  N  I  M  A  L  S  i 

O  R,  '  T  H  E 

Animal  Kingdom. 


A  N  animal  (’refpeft  being  only  had  to  the  body,  not  the  foul,)  is  dn  Animal  defined, 
organical  body,  conjtfiing  of  veffels  and  juices',  and  taking  in  the  matter  of 
its  nutriment ,  by  a  part  call’d  a  mouth ;  whence  it  is  conveyed  into  another, 
call’d  the  inteftines ,  into  which  it  has  roots  implanted ,  whereby  it  draws  in  its 
nourifhinent ,  after  the  manner  of  plants. 

’  From  this  definition  it  appears,  that  an  animal  is  diftinguifh’d,  i°.  From  Vi 
a  fojjtl,  in  that  it  is  an  organical  body,  confifting  of  veffels  and  juices  ;  and  20 XegeSeL 
From  a  vegetable ,  on  this  only  account,  that  an  animal  has  its  roots  with¬ 
in  it  felf  and  a  plant  without  it  felf.  Nor  let  this  appear  a  paradox:  for 
the  inteftines  of  an  animal  are,  in  reality,  no  more  than  its  earth,  or  the 
body  it  adheres  to  ;  into  which  it  fends  forth  its  roots,  that  is,  the  la&eal 
veffels,  which  thence  draw  the  matter  of  its  life,  and  increafe. 

If  it  be  inquired  why  we  do  not  define  an  animal  from  its  heart l  ’tis  an- 
fwered,  that  we  don’t  know  whether  all  animals  have  fuch  a  part ;  for 
as  there  arefeveral  have  16  hearts,  particularly  the  filk-worm  ;  and  fome 
have  even  60 ;  fo  ’tis  poftible  there  may  be  others  have  none  at  all.  Nor 
can  any  general  character  of  an  animal  be  taken  from  the  brain ,  the  lungs , 
or  the  like  ;  fince  we  know  of  many  quite  deftitute  thereof. 

The  proper  genuine  chara&eriftic  *,  then,  of  an  animal,  is  to  be  free,  and 
at  large  with  refpedt  to  the  fubje£t  it  derives  its  nourifhment  from.  For  eve¬ 
ry  thing  is  taken  in  by  the  mouth  ;  but  the  mouth  does  not  adhere  to  any 
thing.  Whereas  all  plants  are  connected,  in  fome  manner  or  other,  to  the 
body  which  furnifhes  ’em  food  f. 

Hence 


*  The  ingenious  Dr.  Tyfon  fixes  the  cri¬ 
terion  of  an  animal  to  be,  a  duBus  alimen - 
tilis,  i.  e.  a  gula,  ftomach,  and  inteftines, 
all  which  make  but  one  continued  ca¬ 
nal. 

t  As  circumfpeQ:  as  our  author  has  been 
in  framing  his  definition,  there  may,  per¬ 
haps,  be  animals  it  does  not  agree  to  ;  and 
fuch  we  take  mujfels  to  be.  That  anoma¬ 


lous  creature  breathes, and  receives  its  nou- 
rifhment,  not  at  the  mouth,  but  by  the  a - 
nus .  The  part  which  we  account  its  head, 

tho’  without  either  eyes,  ears,  or  tongue, 
or  any  other  apparatus,  lave  a  hole,  which 
we  may  call  its  mouth ;  is  an  immoveable 
part ;  being  fattened  to  one  of  the  {hells,  fo, 
that  it  cannot  go  to  feek  for  food,  but  the 
food  mutt  come  to  fee k  it.  This  food  is 
Y  2  water. 
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Hence  it  follows,  that  a  fcetus,  while  it  remains  in  the  mother’s  womb* 
is  a  real  plant ;  as  being  connected  by  the  funiculus  umbilicalis  to  the  pla¬ 
centa,  and  by  the  placenta  to  the  uterus ,  from  which  it  receives  its  nutri¬ 
ment.  If  it  did  not  derive  its  food  by  the  faid  funiculus,  but  by  its  mouth, 
it  were  an  animal* ;  and  if  it  drew  it  by  both,  a  neophyta ,  or  plant- 
animal. 

Some  have  defined  animals  from  their  loco-motion,  as  being  capable  of 
fhifting  from  place  to  place;  and  plants  from  their  flicking  fall  to  the  fame 
fubjedS :  but  on  this  principle  oiflers,  muffels,  cockles,  &c.  are  excluded 
from  the  clafs  of  animals,  inafmuch  as  they  adhere,  or  grow  to  rocks,  O'c.  f 

yet 


water,  which,  as  the  (hells  open,  enters 
in  at  the  anus  of  the  muflel,  which  opens 
at  the  fame  tirinc  ;  and  pafling  thence  into 
certain  canals  between  the  inner  furface 
of  the  fhell  and  the  outer  furface  of  the 
animal,  is  conveyed  thence  into  its  mouth, 
by  a  certain  motion  which  the  animal  can 
produce  at  pleafurc.  From  the  bottomof  the 
mouth  proceeds  a  fort  of  inteftinc,  which 
pafling  thro’  the  brain,  and  making  feveral 
circumvolutions  in  the  liver,  traverfcs  the 
heart,  and  terminates  in  the  anus.  Nor 
does  the  canal,  taken  for  an  inteftine,  fecro 
proper  to  carry  the  food  for  thenourifhment 
of  the  parts ;  fince  it  does  not  diftribute 
any  branches  thereto.  Add,  that  it  has  no 
veins,  or  arteries,nor  any  circulation  :  and, 
what  is  yet  further  furprizing,  it  is  an 
hermaphrodite;  but  an  hermaphrodite  dif¬ 
fering  from  all  others  of  that  kind  known, 
in  that  it  propagates  independently  of  a- 
ny  other  animal,  and  is  it  fclf  both  the  fa¬ 
ther  and  the  mother  of  its  own  offfpring. 
See  its  anatomy  at  length  in  the  Mem.de 
VAcad.  R.  de  Scienc. 

*  “  How  the  foetus  is  nourifhed  in  the 
“  womb,  Dr.  Drake  obferves,  is  a  queftion 
“  as  much. agitated  among  anatomifts  as 
“  any  whatever  :  fome  contend  that  it  is 
“  nourifhed  by  the  mouth  ;  others  will 
“  have  it  receive  its  increafe,  and  grow 
“  like  a  vegetable,  from  the  mother  as 
“  from  the  root,  of  which  the  umbilical 
vefl'els  are  the  ftem,  and  the  child  the 
“  head  or  fruit.”  Anthropcl.  I.  i.  c.  2 z. 
Were  it  not  for  that  fmall  fhare  of  mufeu- 
lar  motion,  which  the  fcetus  exercifes  in 
the  womb,  it  might  without  abfurdity  be 
accounted  as  a  grafe  upon  a  branch  of  the 
mother.  Id.  ib.  1.  2.  c.  7. 
t  Some  of  cur  lateft  naturalifts  have  dif- 


covered  a  progreflive  motion  in  feveral 
(hell-filh,  which  were  reputed  to  be  fixed. 
M.  Poupart ,  in  particular,  (hews  that  muf- 
fels  walk  on  the  ground,  and  fome  fpe- 
cies  of  ’em,  even  tumble  along  the  furface 
of  the  water.  Their  way  of  walking  is 
thus :  lying  on  the  flat  of  their  (hells, 
they  thruft  out  a  parr,  in  form  of  a  tongue, 
which  from  its  ufc  may  be  called  the  arm  : 
with  this  they  make  little  motions  to  the 
right  and  left,  and  by  that  means  dig  a 
paflage  in  the  fand,  or  mud  of  the  place. 
In  this  digging,  they  ftoop  gradually  on 
one  fide  ;  and  fo  get  the  fhell  mounted 
on  edge.  This  done,  they  ftretch  the 
arm  our,  as  far  as  they  can,  for  a  minute 
or  two  ;  and  then  reft  on  its  extremity, 
to  draw  the  (hell  after  ’em,  as  water- 
fnails  do.  Which  motion  they  repeat  as 
long  as  they  mean  to  walk  ;  thus  forming 
themfelves  a  fort  of  groove,  in  the  fand, 
which  fufttfins  the  (hell  on  either  fide  ; 
and  leaving  behind  ’em  a  fort  of  irregular 
track,  three  or  four  yards  long.  In  rivers, 
&c.  that  abound  in  muflels,  one  fees  a- 
bundance  of  thefe  tracks,  and  a  muflel  al¬ 
ways  at  the  end  of  ’em.  M.  Poupart  adds, 
that  not  having  difeovered  any  mufcles 
whereby  this  motion  (hould  be  effe&ed, 
hefuppofes  that  they  only  ftretch  out  of  the 
fhell  by  imbibing  a  great  quantity  of  wa¬ 
ter.  Mem.  de  VAcad.  An.  170 6. 

In  fea- muflels,  M.  Reaumur  has  obfer- 
ved,  that  what  we  may  call  the  arm  or 
leg ,  which  in  its  natural  ftate  is  not  a- 
bove  two  lines  long,  may  reach  out  of  the 
fhell  above  two  inches ;  and  the  animal 
having  laid  hold  of  fome  fixed  point,  with 
this  arm  thus  ftretch’d  out,  bends,  and 
fhortens  it,  and  thus  drags  the  body  after. 
Mem,  de  VAcad.  1710.- 


Monf, 
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yet  ’tis  certain,  that  thofe  creatures  are  real  animals,  as  they  have  mouths 
and  ftomachs  to  take  in  their  food,  and  la&eals  and  mefenteric  veins  to  re¬ 
ceive  it. 

We  {hall  add,  that  befide  their  proper  body,  they  likewife  feed  and 
maintain  their  houfe,  or  {hell,  from  the  fame  roots ;  the  fhell  being  found  to 
adhere  to  the  body  by  an  infinity  of  little  veflels,  thro*  which  the  circulation 
is  effected. 


As- to  the  ftru&ure  of  thole  fhells  :  they  confift  of  an  infinite  number  o of  the 
lamellae,  or  thin  membranes ;  intermix’d,  and  fortified  with  a  ftoney  creta-^^*”^** 
ceous  matter,  from  which  arife  the  veflels  abovemention’d.  One  lamella 
they  produce  every  year  ;  and  put  off,  or  lay  afide  another,  as  fnakes  &c. 
do  their  skins  *. 

Animals 


Monfi  Mery,  in  his  anatomy  of  the  pond- 
muffel,  {hews  that  the  whole  belly  of  the 
animal,  when  it  walks,  thrufts  out  of  the 
fhell,  in  form  of  the  keel  of  a  {hip  ;  and 
that  it  creeps  on  its  belly  as  the  ferpent 
does.  He  even  defcribes  the  mufcles,  by 
whofe  alternate  a&ion  the  whole  mccha- 
nifm  is  perform’d.  Mem.  de  f  Acad.  An.  1710. 

The  avignon ,  a  fhell-fifh,  frequent  on 
the  coafts  of  Poitou ,  of  the  fpecies  of  thofe 
call’d  by  the  naturalifts  chamay  or  hiatula , 
adheres,  by  its  fhell,  to  the  bottom  ;  and 
has  a  motion  the  length  of  two  horns, 
which  it  thrufts  out  of  its  fhell,  and 
therewith  receives,  and  expels  the  water 
it  needs  for  refpiration.  The  goats-eye  by 
naturalifts  call’d  lepas  and  patella,  is  a  lnell  - 
filh,  of  a  fingle  piece,  always  growing  to  a 
Hone, upon  which  its  lower  furface  is  appli¬ 
ed  :  the  only  motion  it  appears  to  have,  is  to 
raife  the  {hell  about  a  line  from  the  ftone  ; 
and  thus  leave  fo  much  of  its  body  bare 
to  the  water :  but  M.  Reaumur  Ihews,  that 
it  has  likewife  fomcwhat  of  a  progreflive 
motion  along  its  ftone. 

The  fea-nettle  put  Pliny  in  doubt  to  which 
clafs  of  bodies  to  refer  it,  plants  or  ani¬ 
mals  ;  but  he  concludes,  after  Arijloile ,  to 
make  it  of  an  intermediate  kind.  Its  moft 
ufual  figure  is  that  of  a  truncated  cone, 
the  larger  bafe  whereofis  always  fatten¬ 
ed  on  a  ftone.  The  planes  of  its  two  ba- 
fes  are  circular  mufcles;  and  there  are 
re&i,  or  ftreight  mufcles,  proceeding  from 
one  to  t’other.  All  the  progreflive  motion 
of  this  animal  confifts  in  this,  that  one 
half  of  the  mufcles  of  both  kinds,  which 
are  on  the  fide  to  which  it  would  move, 
fwells  and  extends;  while  the  other  half, 
thus  weigh’d  down,  is  either  drawn  after; 


it,  or  pulhes  it  forward  the  fame  way. 
But  the  motion  here  is  fcarce  fo  fwift,  or 
fenfible,  as  that  of  the  hand  of  a  dial-plate.  * 
There  is  another  fpecies  of  fea-nettle, 
which  does  not  grow  to  any  thing  ;  po¬ 
pularly  call’d,  and  accounted  as  a  fea-jelly  ; 
which  it  perfeftly  refembles,  both  in  co¬ 
lour  and  confidence  :  fo  that  if  it  be  held 
a  little  in  the  hand,  the  fingle  warmth 
thereof  will  entirely  diflolve  it  into  wa¬ 
ter.  The  warmth  of  a  fummer’s  day  or 
two  exhales,  and  reduces  it  to  mere  no¬ 
thing  ;  leaving  only  behind  it  a  thin  pelli¬ 
cle,  like  a  fine  parchment.  What  places 
it  in  the  clafs  of  animals,  is,  that  it  has  a 
fyftole  and  diaftole,  the  only  fymptom  it 
gives  of  life.  Id.  ib. 

*  The  formation  of  {hells  is  well  ac¬ 
counted  for  by  M.  Reaumur  :  before  him, 
naturalifts  had  been  contented  to  fuppofe 
the  animal,  and  its  fhell,  to  arife  from 
the  fame  egg;  and  to  feed  and  grow  toge¬ 
ther  :  but  that  author  gives  us  other  no¬ 
tions.  He  has  found  by  evident  experi¬ 
ment,  that  the  {hell,  e.  gr.  of  garden  fnails, 
is  form’d  of  the  matter  that  perfpiresfrom 
the  body, harden’d  after  its  difeharge  by  the 
air.  ’Tis  certain,  that  all  animals  do  al? 
fo  perfpire,  and  are  furrounded  with  a 
fort  of  cloud,  or  atmofphere, exhaled  rom 
’em,  and  which  ’tis  probable  afl'umes  fome- 
what  of  this  external  figure  :  and  what, 
fnails,  &c.  have  peculiar  to  ’em,  is,  that 
the  atmofphere  of  their  perfpiration  con- 
denfes  and  hardens  around  ’em,  and 
forms  ’em  a  vifible  cover,  whereof 
their  body  is,  as  it  were,  the  core ; 
whereas  what  ocher  animals  perfpire,  eva¬ 
porates,  and  lofes  it  felf  in  air.  This  dif¬ 
ference  anfes  from  the  different  fubftance. 

tran- 
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Animals  confifl:  of  firm,  or  folid  parts  ;  and  fluid  parts  :  tho*  fome  reckon 
a  third  kind  of  parts,  of  an  intermediate  nature  ;  as  civet. 

The  folid  parts  of  an  animal  are  nothing  but  mere  earthy  vvhofe  particles 
are  bound,  or  conne&ed  together  by  fome  oil  or  other  humour  :  and  into 
fuch  earth  are  the  bones,  membranes,  &c.  of  all  animals  refolvable. 

Thus,  having  drawn  all  the  moifture  we  poffibly  could  out  of  an  ox’s 
bone,  by  boiling  it,  and  from  time  to  time  pouring  on  frelh  water,  and 

pouring 


tranfpired  ;  that  from  fnails,  &c.  being  vif- 
cid,  and  cretaceous,  as  M.  Reaumur  finds 
by  experiment. 

On  this  principle,  tho’  the  {hell  do  the 
office  of  an  univerfal  bone,  it  does  not 
grow  like  a  bone,  nor  like  the  other  parts 
of  an  animal,  by  inrro-fufeeption,  that  is, 
by  a  juice  circulating  within  it  felf ;  but 
by  juxta-fojitioriy  i.  e.  an  external  addition 
of  parts,  over  one  another;  as  ftones  are 
ufually  fuppos’d  to  grow.  And  it  is  worth 
obferving,  that  there  is  an  animal  fubftance 
which  grows  after  the  manner  of  fof- 
fils. 

To  be  a  little  more  explicit :  it  mull  be  re¬ 
membered, that  the  head  of  a  fnail  is  always 
next  the  aperture  of  the  Ihell,  and  its 
tail  towards  the  point  or  apex  thereof  ; 
and  that  its  body,  from  fome  caufe  or  o- 
ther,  naturally  forms  it  felf  into  a  fpiral, 
the  different  turns  or  circumvolutions 
whereof,  are  in  different  planes.  This  fup- 
pofed,  take  a  fnail  juft  hatch’d,  and  yet  in 
its  firft  littlencfs :  fince  the  matter  it  per- 
fpires  petrifies  around  it,  it  muft  firft  have 
a  little  cover, proportional  to  the  bignefsof 
its  body  ;  and  as  its  body  is  yet  too  little  to 
make  a  turn  of  one  fpiral,  at  leaft  a  whole 
turn  ;  this  cover  will  only  be  the  center, 
or,  as  it  were,  the  beginning  of.  a  little 
turn  of  a  fpiral.  But  the  animal  continues 
growing:  if  it  ceas’d  withal  to  tranfpire, 
’tis  evident  that  fo  much  as  it  fhould  be 
increas’d  by,  would  remain  naked  :  but 
as  it  continues  to  tranfpire,  it  makes  it 
felf  a  new  covering,  in  proportion  as  it 


.  Hence  we  fee  why  the  firft  turns  of  a 
young  fnail,  which,  for  inftance,  has  only 
form’d  two,  are  as  big  as  thofe  lame  turns 
of  an  older  fnail;  for  what  is  once  form’d 
of  a  {hell,  does  not  grow  any  further,  ex¬ 
cept  in  thicknefs  :  and  accordingly,  tho’ 
the  firft  circumvolutions  of  a  young  fnail’s 
{hell  be  as  long  and  broad  as  thofe  of  an  old 
one,  they  are  not  fo  thick.  Mem.  de  V Acad. 
R.  des  Scienc.  Art.  1709. 

M.  Mery  obje&s,  that  tho’  this  for¬ 
mation  may  hold  in  the  {hells  of  fnails, 
yet  it  does  not  in  the  {hells  of  muflels : 
for  i°,  Thefe  fhells are  vifibly  compofed 
of  feveral  lamince,  or  leaves,  which  (land¬ 
ing  out  beyond  each  other,  form  diftinQ: 
bands,  or  zones,  on  the  outer  furface  there¬ 
of  ;  and  the  little  {hells  are  found  to  have 
as  many  of  thefe  bands,  as  the  greateft  ; 

that  muffel-lhells 
parts  of  animals, 
which,  how  little  foever  they  be,  do  al¬ 
ways  confift  of  the  fame  number  of  parts. 
2°,  Add,  that  the  bands  in  the  fnell  of  a 
little  muflel,  are  lefs  than  in  a  large  one  ; 
and  of  confequcnce  muft  grow  as  the  Ani¬ 
mal  does,  and  in  the  fame  manner.  50, 
A  muflel  has  eight  little  mufcles  fattened 
to  the  inner  furface  of  its  two  fhells :  now 
if  the  {hells  did  not  grow  in  the  fame 
manner  as  the  fifh,  it  would  follow,  that 
thofe  which  at  firft  were  fattened  in  cer¬ 
tain  parts  of  the  young  muflel,  muft  be 
continually  changing  their  place  of  fatten¬ 
ing,  to  the  utmoft  growth  of  the  animal  ; 
which  fcarce  feems  poffible,  and  has  no 
grows,  which  new  cover  is  added  at  the  parallel  in  any  animal  known.  Mem.  de 


whence  it  follows, 
grow  like  the  other 


extremity  of  the  firft  ;  and  if  the 
have  grown  to  make  a  fecond 


turn,  the  fhell  alfo 


fnail ;  l 
fpiral 


Acad.  An.  1710. 
But  M.  Reaumur 


vindicates  his  fyftem 


makes  a  fecond  :  at  from  all  thefe  obje&ions  :  to  the  two  firft 
the  fame  time,  the  animal  has  likewife  lie  anfwers,  that  there  are  fometimes  even 
grown  in  thicknefs, fo  that  this  fecond  turn,  j  more  bands  in  a  letter  muflcl-fhell  than  a 
>s  bigger  than  the  firft.  The  reft  go  on  in '  greater  ;  but  that  this  does  not  .argue  ei- 
the  fame  manner  :  and  in  an  ordinary  j  rheir  intro-fufeeption  or  juxta-pofition,  be- 


gardeiv fnail  there  may  be  fome  four  or’ 
five  fuch  circumvolutions,  * 


ing  entirely  owing  to  this,  that  the  diftin- 

6tion 
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pouring  off  the  old,  till  it  come  oft'  as  clean  and  pure  as  it  went  on  ;  and 
proceeding,  ftill  further,  to  drain  it,  by  burning  it  in  a  very  intenfe  fire, 
till  it  was  perfe.&ly  white  :  its  lamella;  appeared  all  very  diftindl,  and  we 
could  ealily  perceive  it  to  be  mere  earth ,  which  the  leaft  force  would  crum¬ 
ble  into  duft,  for  want  of  the  natural  cement :  yet,  the  fame  bone,  tender, 
and  friable  as  it  is,  if  it  be  but  immerfed  in  oil  or  water,  becomes  firm 
and  ftrong  againjand  morefoin  oil,  than  water.  This,  the  metallifts,and  re¬ 
finers  are  very  fenfible  of  :  for  as  in  the  purifying  and  eflaying  of  metals,  it  Cupels  nude 
is  neceffary  they  have  cupels  that  are  incapable  of  vitrifying  ;  and  as  a\lthereof' 
earth,  that  has  oil  or  fait  in  it,  is  convertible  by  force  of  fire  into  glafs  : 
they  procure  fome  of  this  pure,  animal  earth  ;  by  burning  flefti,  bones,  or 
the  like,  to  a  white  calx  :  and  a  veffel  made  of  this,  no  fire  can  vitrify  ;  e- 
fpecially  if  the  calx  or  earth  be  frequently  waftfd  in  water,  to  take  away 
all  the  fait,  and  fand,  which  the  fire  had  left. 

Now,  this  earth  *  is  the  fame  in  all  bodies :  in  eftetSt,  the  folid  part  of 
animals  is  the  fame  with  that  of  vegetables  ;  fetting  afide  this  difference, 
that  the  folids  of  animals  may,  perhaps,  be  fomewhat  more  fubtile,  and  vo¬ 
latile,  than  thofe  of  vegetables. 

The  fluid  parts  of  animals,  as  of  vegetables,  are  ftill  the  more  crude  as  Animal  fluids, 
they  are  lefts  diftant  from  the  roots,  i.  e.  from  the  Iadfeal  and  abforbent 
vefl'els.  Confequently  chyle  is  no  other  than  a  vegetable  juice ;  and  accord-  Chyle. 
ingly,  if  poured  on  blood,  it  fwims  thereon.  This  chyle,  as  it  is  further  pre¬ 
pared  in  the  inteftines,  and  received  into  the  la&eals,  approaches  more 
to  the  nature  of  an  animal  juice,  and  loftes  of  its  vegetable  nature  ;  till,  at 
length  mixing  with  the  blood,  and  undergoing  divers  circulations  therein, 
it  becomes  a  perfect  animal  juice,  and  is  called  blood.  00 ' 

•  This  blood  is  the  moft  universal  humour  in  the  whole  body  ;  as  being  in 
reality  the  fource  from  which  are  derived,  and  into  which  are  again  dif- 
charged,  all  the  other  particular  juices  in  the  body.  The  cruor ,  or  red 
part  of  the  blood,  again,  differs  from  the  ferum}  or  watry  part ;  the  ferum 
from  th e,  lympha ;  the  lympha  from  the  nervous  juice •  this  from  the  hu¬ 
mour  of  the  glands  ;  that  from  the  faliva :  the  faliva  from  the  mucus ;  the 
mucus  from  the  cerumen ,  or  ear-wax,  f  &c. 


Sion  of  the  bands  is  liable  to  be  difturbed, 
and  two  to  be  made  appear  as  only  one, 
by  the  edges  of  the  laminae,  that  lap  over, 
being  broke  or  wore  down,  by  the  attri¬ 
tion  of  the  fand,  fea-water,  Qf>c.  The 
third  difficulty  he  obviates  by  a  parallel 
cafe  :  crabs,  lobfters,  &>c.  are  cover’d  with 
an  external  cruft,  or  ffiell ;  and  have  muf- 
cles  or  ligaments,  wherewith  they  arc  fa¬ 
ttened  on  the  infide  thereof :  and  yet 
they  caft  their  fhells  every  year  ;  and 
take  new  ones:  notwithftunding  which, 
they  ;  re  always  found  faft  tyed  in  their 
ihells,  and  never  loofe  therein,  Confe¬ 


quently  their  muffles  or  ligaments  muft  be 
transferred  from  the  old  cruft  to  the  new ; 
and  the  mechanifm  whereby  that  is  effec¬ 
ted,  may  be  applied  to  muffels.  Menu  de 
l' Acad.  An.  1716. 

*  See  the  article  earthy  confider’d  as  an 
jinftrument,  or  element. 
j  f  It  would  carry  us  too  far,  to  enter 
into  the  nature,  characters,  origin,  office, 
&c.  of  the  feveral  parts,  juices,  of  an 
animal  body  -  the  reader  that  wants  in¬ 
formation  in  thefe,  muft  be  referr’d  to  the 
writers  of  Anatomy, 


Again, 
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Again,  there  are  particular  humours  feparated  from  the  feveral  vifcera  j 
as  the  bile ,  from  the  liver;  milk  from  the  breafts  ;  the  pancreatic  juice  from 
the  pancreas,  C ’7c. 

The  juices  of  animals  are  diftinguifhed  from  thofe  of  vegetables  by  two 
circumftances. 

i  °,  In  that,  when  burnt,  their  allies  are  found  perfectly  infipid  ;  all  a- 
nimal  falts  being  volatile,  and  flying  oft' with  heat :  the  contrary  of  which 
is  obferved  in  vegetables ;  which  conftantly  leave  fome  fixed  falts  in  all 
their  allies. 

2°,  That  there  is  no  fincere  acid  in  any  animal  juice  ;  nor  can  any  acid 
fait  be  extracted  out  of  the  fame  :  the  contrary  whereof  we  find  in  all 
vegetables. 

The  principles,  or  component  parts  of  animals,  are  *, 

i°,  Spirit :  by  fpirit  we  mean  any  fulphurous,  or  oily  matter,  fo  atte¬ 
nuated  and  fubtilized,  as  to  become  volatile,  by  the  fmalleft  fire,  and  mif- 
cible  with  water  ;  which  chara&ers,  where  they  concur  in  the  fame  fub- 
jed,  denominate  it  a  fpirit. 

Now,  that  there  is  fuch  a  fpirit  in  man,  and  a  peculiar  one,  too,  in 
every  man  ;  is  evident  from  dogs ;  particularly  thofe  of  the  blood-hound 
kind  ;  which  will  follow  their  matter's  track,  and  diftinguifti  it  precifely, 
even  tho’  a  thoufand  other  perfons  have  pafs’d  the  fame  way.  Hence,  as 
Tis  by  mere  force  of  fmelling,  that  the  animal  is  able  to  do  this ;  it  fol¬ 
lows,  that  there  muft  be  fome  fpecific  matter  exhaled  from  the  body  of 
the  matter,  which  the  animal  can  diftinguifh  from  the  effluvia  of  all  other 
perfons.  Now,  this  fmell  cannot  arife  from  the  watery  part :  for  pure 
water  is  in-odorous,  and  infipid  :  But  all  fmells  arife  from  oil  or  fulphur ; 
confequently,  Tis  fome  fubtle,  oily,  or  fulphurous  parts,  which  the  dog 
here  diftinguifties.  And  thefe  are  what  we  call  fpirit. 

The  like  fpirit  is  in  other  animals  :  Thus,  our  hunters  going  out  in  a 
morning,  will  put  a  hound  in  the  track  which  a  deer,  hare,or  the  like  animal 
has  lately  been  in  ;  and  the  dog,  if  he  be  good,  will  follow  the  fteps  of 
that  particular  deer  thro*  all  the  crofspathsof  a  thoufand  others,  and  at 
laft  Angle  that  individual  dejer  among  a  whole  herd. 

This  fpirit  alone  it  is  whereby  animals  are  diftinguifhed  :  The  other 
parts  afford  no  criterions.  Thus,  a  dog  can  fcarce  diftinguifh  any  thing  of 
animal,  when  kill’d. 

•2°,  Water ,  which  is  always  drawn  in  great  abundance  from  all  parts 
of  animals ;  nay,  from  the  very  bones  ;  as  well  as  from  the  flefh,  faliva, 
pancreatic  juice,  lymph,  blood,  ferum,  and  urine  :  all  which,  when  com¬ 
mitted  to  the  fire,  are  found  to  confift  moftly  of  water.  In  the  water  it 


**  “  Animals  afford  the  fame  elements, 
by  a  chemical  analyfis,  as  vegetables ; 
“xiiz-  fait,  fulphur,  earth,  and  water ; 
with  this  difference,  that  the  fait  of  ve- 


“  getables  is  of  three  forts,  and  that  of 
“  animals  only  two,  viz-  urinous  and  lixi- 
“  viate,  without  any  manifeft  acid.”  Horn - 
berg.  Mem ,  de  VAcad.  R.  An,  1702. 
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is  that  the  fpirit  refides  ,*  and  thefe  two  together  make  the  matter  of  in- 
fenfible  perfpiration. 

Salt;  but  of  what  kind,  we  are  to  learn  from  the  procefles  here- Sxit, 
after  laid  down. 

Some  learned  men  will  have  it  an  alcaline  fait  ;  but  this  we  can  fafely 
aver,  that  we  never  met  with  any  fuch  fait  in  any  animal  body.  Nor  is 
it  add ,  (acid  chyle  being  here  out  of  the  queftion,  inafmuch  as  chyle,  we 
have  already  obferv’d,  is  not  any  proper  animal  juice.)  Nor  is  it  per¬ 
fectly  'volatile ;  as  appears  hence,  that  if  you  evaporate  human  blood  by 
a  gentle  fire,  the  fait  will  not  rife,  but  only  the  fpirit,  and  water.  Nor 
yet  is  it  fix’d ;  for  if  you  calcine  twenty  pounds  of  human  blood,  you  will 
not  get  fo  much  as  a  grain  of  fixed  fait  from  it.  Nor  is  it  a  fal  ammoniac ; 
for  fal  ammoniac  being  fublimed,  or  raifed  by  fire,  remains  immu¬ 
table  ;  and  this,  tho’  you  diftil  it  again,  and  again  :  but  diftillation  ren¬ 
ders  the  fait  of  animals  alcaline,  and  quite  deftroys  all  its  faFammoniacai 
nature.  .  •  r  ,  ,  - 

Upon  the  whole,  we  may  call  it  a  compound  fait,  confifting  of  a  mode-  °f  **** 
rately  volatile  fait ;  neither  quite  volatile,  nor  quite  fix’d ;  not  quite  acid, 
nor  quite  alcaline,  nor  quite  ammoniacal ;  but  foft,  and  benign,  .and  ap¬ 
proaching  neareft  to  the  nature  of  a  fal-ammoniac. 

Such  is  the  real  idea  of  the  animal  fait  ;  and  yet  the  falts  of  all  ani¬ 
mals,  if  reduced  to  their  laft  fimplicity,  are  all  found  perfectly  volatile. 

Human  urine,  e.  gr.  is  a  proper  lixivium,  i.  e.  a  falino-faponaceous  water, 
which  wafhes  all  the  fait  out  of  the  blood ;  and  this,  if  purged  of  all  its 
other  principles,  both  earthy,  watery,  and  oily,  volatilizes  with  the  fmall- 
eft  degree  of  heat,  and  flies  all  away  in  fumo.  Add,  that  it  is  fo  acrimo¬ 
nious  as  to  corrode  all  bodies  it  touches ;  and  fo  light  and  fubtle,  as  fcarce 
to  be  retainable  in  cold,  not  at  all  in  heat. 

Such  is  the  Ample  elementary  fait  of  animals  :  but  it  cannot  be  fhewn, 
that  fuch  faltexiftsin  any  urine;  but  is  the  mere  refult  of  diftillation. 

4°,  0/7,  which  being  reduced  to  its  laft  fimplicity,  refolves  into  a  fub-oi?. 
tile,  or  volatile  oil,  and  earth.  This  oil  is  various,  according  to  the 
circumftances  of  the  falts,  or  other  principles  inherent  in  it  :  But  the 
volatile  oil  being  perfeCfly  clear’d  of  all  fait,  and  earth,  is  a  Ample,  inactive 
body  ;  and  in  all  reipeCts  the  fame  in  all  animals. 

5°,  Earthy  of  which  we  have  already  fpoke  ;  and  which  we  have  fhewr  Eartfe. 
to  be  alike  in  all  animals  ;  perfectly  immutable,  and  only  differing  from  ve¬ 
getable  earth,  in  its  being  a  little  more  volatile. 

Animals,  confider’d  as  the  fubjeCts  of  chemical  operations,  are  either 
taken  whole ;  as  in  infeCts  :  or  in  parts  ;  which  are  either  /olid ,  and  external , 
as  /bells,  horns  and  hoofs ;  or  interna /,  and  fofter  ;  as  fat ,  bile ,  &c.  or  excre- 
mentitious,  as  mine ,  &c.  or,  laftly,  morbid  parts,  and  excreicencies  ?  as 
pearls ,  bez,oary  pietra  del  porco ;  and  the  like. 
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WE  begun  the  theory  of  chemiftry  with  a. definition  of  the  art 
itfelf ;  noting,  by  the  way,  that  the  whole  theory  would 
be  comprized  under  the  explication  of  that  fingle  definition* 
Accordingly,  we  began  to  examine  the  feveral  parts  thereof ; 
and  lhew’d,  i  How  it  was  an  art ,  from  the  very  idea  of  art  allow'd 
all  approved  authors.  2°,  Its  objedt,  •viz,,  fenfible  bodies  contain  d  in 
• vtffels ,  we  divided  into  general  clafles,  and  laid  down  the  feveral  cha¬ 
racters  and  properties  of  each.  This  general  divifion  of  nature  compre¬ 
hends  three  kingdoms  j  each  of  which  we  fubdivided  into  inferior  clafles, 
or  provinces  :  and  have  thus  given  a  philofcphical  account  of  all  bodies 
that  are  known,  and  have  any  relation  to  chemiftry— -It  remains,  that 
we  proceed  in  the  further  explication  of  the  fame  definition.  And,  as 
we  have  faid,  that  chemiftry  changes  the  bodiesi  already  mention’d,  by 
means  of  certain  operations  $  we  are  to  treat  of  thefe  operations. 

Chemical  opera¬ 
tions  change  bo¬ 
dies  by  means  of 
mtieth 

made  either  in  the  parts,  or  the  whole  ?  If  a  body  be  abfolutely  at  reft, 
it  will  ftill  excite  the  fame  idea,  i.  e.  it  will  not  be  at  all  changed  :  But 
when  a  motion  is  communicated  to  it,  it  is  ftrait  changed,  and  changes  the 
idea  the  mind  had  before  conceived  of  the  fame  *. 

’Tis 


Now  every  operation  which  chemiftry  performs  on  bodies,  changes 
thefe  bodies  ;  for  unlefs  they  were  changed,  chemiftry  would  have  done 
nothing  :  and  every  change  which  chemiftry  produces  in  bodies,  is  the  ef- 
fc-a  of  motion  :  For  who  can  conceive  a  thing  changed,  without  a  motion 


*  Motion,  thus,  being  the  means  where¬ 
by  chemiftry  operates ;  the  do&rine  of 
motion,  i.  e.  mechanics ,  becomes  the  key, 
Whereby  its  operations  are  to  be  account- 

i  . 


ed  for.  So  far,  then,  as  we  know  of  the 
nature,  and  laws  of  motion  ;  fo  much  we 
may  conceive  of  the  means  whereby  a 
chemical  eft'eft  is  produced.  But  our 

know: 


Operations  of  Chemistry. 

*T  is  5  tniftake,  therefore,  in  certain  chemifts,  who  deny  the  changes 
produced  by  chemiftry  to  be  mechanical  j  among  whom,  is  Helniom  the 
elder,  who  contends  for  I  know  not  what  irradiation,  excited  by  the  art. 
But  we  ask,  whether  mercury,  without  it  be  fome  way  moved,  will  not 
{fill  remain  mercury  ?  And  whether,  if  the  philofopher’s  flone  convert 
it  into  gold,  the  change  is  not  effected  by  motion  ?  We  own,  there  is  no 

ac¬ 


knowledge  here,  God  knows,  is  very 
fcanty,  and  confined  to  narrow  bounds  : 
many  of  the  laws  of  motion,  percuflion, 
&>c>  in  fenfible  bodies,  under  various  cir- 
cumftances,  as  falling,  projected,  &c.  are 
Well  afeertained  by  the  later  philofo- 
phers ;  but  thefe  will  not  reach  to  thofe 
more  remote,  inteftine  motions  of  the 
component  particles  of  thofe  fame  bodies, 
whereon  the  changes  of  texture,  colour, 
properties,  &c.  induced  by  chemiftry,  de¬ 
pend.  Befide  the  common  laws  of  fen¬ 
fible  mattes,  the  minute  parts  they  are 
compofed  of,  feem  fubjeft  to  fome  others, 
which  have  been  but  lately  taken  notice 
of,  and  are  yet  little  more  than  guefs’d 
about.  Sir  I.  Newton ,  to  whofe  happy  pe¬ 
netration  we  owe  the  hint,  contents  him- 
felf  to  eftablifh,  that  there  are  fuch  mo¬ 
tions  in  the  minima  natura,  and  that  they 
flow  from  certain  powers,  or  forces  not 
reducible  to  any  of  thofe  in  the  great 
world.  In  virtue  of  thefe  powers,  he 
{hews,  that  the  fmall  particles  of  bodies 
aft  on  one  another  even  at  a  diftance ;  and 
that  many  of  the  phenomena  of  nature 
are  the  refult  hereof.  Even  fenfible  bo¬ 
dies,  we  know,  aft  on  one  another  divers 
Ways  ;  as  by  gravity,  raagnetifm,  and  e- 
leftricity,  which  are  direfted  by  different 
laws  :  And  as  we  thus  perceive  the  tenor 
and  courfe  of  nature,  it  will  appear  high¬ 
ly  probable,  there  may  be  other  powers. 
Thefe  juft  mention’d,  reach  to  fenfible 
diftances,  and  fo  have  been  obferv’d  by 
vulgar  eyes :  But  there  may  be  others, 
which  reach  to  fuch  fmall  diftances,  as 
have  hitherto  efcaped  obfervation  ;  and 
'tis  probable  cleftricity  may  reach  to  fuch 
diftances,  even  without  being  excited  by 
friftion. 

The  great  author  juft  mention’d,  pro¬ 
ceeds  to  confirm  the  reality  of  thefe  fuf- 
picions  from  a  great  number  of  pheno¬ 
mena,  and  experiments  which  plainly  ar¬ 
gue  fuch  powers  and  aftiens  between  the 
particles,  e.gr.  of  falts  and  water,  oil  of 


I  vitriol  and  water,  Aqua  forth  and  iron, 
fpirit  of  vitriol  and  lalr-petre.  He  alfo 
fltews,  that  thefe  powers,  ©V.  arc  une¬ 
qually  ftrong  between  different  bodies, 
between  the  particles  of  fait  of  tartar,  for 
inftance,  and  thofe  of  Aqua  fortis ,  than 
thofe  of  filver  ;  between  Aqua  forth  and 
Lapis ca!aminarist  than  iron ;  iron  more  than 
copper,  copper  more  than  filver  or  mer¬ 
cury.  So,  fpirit  of  vitriol  afts  on  water, 
but  more  on  iron  or  copper,  &*c. 

Thefe  aftions,  in  virtue  whereof  the 
particles  of  the  bodies  above-mention’d 
tend  toward  each  other,  the  author  calls 
by  a  general,  indefinite  name,  attraction  ; 
which  is  equally  applicable  to  all  aftions 
whereby  bodies  tend  towards  one  ano¬ 
ther,  whether  in  virtue  of  their  weight, 
magnetifm,  eleftricity,  impulfe,  or  any  o 
ther  more  latent  power :  for  ’tis  not  the 
caufe  determining  the  bodies  to  ap¬ 
proach,  that  he  expreffes  by  this  name  ; 
but  the  effeft,  /.  e.  the  approach  :  the 
caufe  he  has  no  regard  to,  till  fuch  time 
as  the  effeft  is  well  afeertain’d.  In  his 
philofophy,  the  refearch  into  caufes 
is  the  laft  thing ;  and  never  comes  in 
turn,  till  the  laws  and  phenomena  of  the 
effeft  be  fettled  :  it  being  to  thefe  pheno¬ 
mena  that  the  caufe  is  to  be  accommo¬ 
dated.  But  the  caufe  even  of  any,  the 
groffeft,  and  moft  fenfible  of  thefe  aftions, 
is  not  adequately  known  :  How  impulfe 
itfelf  works  its  effeft,  would  confound  the 
deepeft  philofopher  ;  yet  is  impulfe  re¬ 
ceived  into  mathematics:  and  the  laws 
and  phenomena  of  its  effeft,  make  the 
greateft  part  of  the  common  mechanics.  The 
other  fpecies  of  attractions,  therefore, 
when  their  phenomena  are  fufficiently 
afeertain’d,  have  the  fame  title  to  be  pro¬ 
moted  from  phyfical  to  mathematical  con- 
fideration  ;  and  this  without  any  previous 
inquiry  info  their  caufes,  which  our  con¬ 
ceptions  may  not  be  proportionate  to  : 
Let  their  caufes  be  occult ,  as  all  caufes  ever 
will  be  ;  fo  as  their  effefts,  which  alone 
Z  2  4  m- 


171 


Operations  of  Chemistry 

accounting  by  what  motion  the  ftone  fhould  in  a  moment’s  time  chafjge  al 
the  particles  of  the  mercury  into  gold  :  but  it  will  be  evident  to  any  per** 
fort  who  attentively  confiders  the  thing,  that  there  muft  be  fome  infinitely 
little  corpulcies,  which  penetrating  the  minute  globules  of  the  mercury, 
fix  and  bind  them  together.  And  the  fame  may  be  faid  of  the  aftiou  of 
an  univerfal  diffolvent,  which  is  to  reduce  gold  into  its  principles,  viz,. 
mercury  and  fulphur  :  For  muft  not  there  be  a  real  reparation  of  the  par¬ 
ticles  ? 

To  this  it  is  objefted  by  fome  modern  philofophers,  that  there  is  mo¬ 
tion  frequently  produced  from  principles  which  are  at  reft :  Thus,  fay 
they,  the  magnet  is  not  moved,  and  yet  it  attrafts  iron  ;  fo  the  foul,  un¬ 
moved  itfelf,  moves  the  body  at  pleafure. 

To  which  we  anfwer,  that  we  never  maintained  the  firft  caufe  of  mo¬ 
tion,  to  be  a  motion ;  but  only,  that  if  one  body  change,  or  aft  on  ano¬ 
ther,  ftis  wholly  by  means  of  motion  that  it  is  enabled  to  efteft  it  ::  Thus 
the  magnet,  to  change  the  iron,  or  to  aft  upon  it,,  muft  move  it.  And 
thus  the  mind,  to  aft  on  the  body,  muft  give  it  motion  *. 

All 


immediately  concern  us,  be  but  apparent. 
Our  noble  countryman,  then,  far  from 
adulterating  philofophy  with  any  thing 
foreign  or  metaphyfical,  as  fome  have  re¬ 
proach’d  him  ;  has  the  glory  of  opening  a 
new  fource  of  fublimer  mechanics,  which, 
duly  cultivated,  might  be  of  infinitely 
more  extent  than  all  the  mechanics  yet 
known.  ’Tis  hence  alone  we  mull  ex- 
peft  to  learn  the  manner  of  the  changes, 
productions,  generations,  corruptions ,  &c.  of 
natural  things  ;  which  are  the  great  ob¬ 
ject  of  that  parr  of  philofophy  call’d  che- 
rnuhy. 

Some  of  our  own  countrymen  have  pro- 
fecuted  the  difeovery  with  laudable  zeal  : 
Dr.  Keill,  particularly,  has  endeavour’d  to 
deduce  fome  ot  the  laws  of  this  new  ac¬ 
tion y  and  applied  them  to  f  lve  fome  of 
the  more  general  phenomena  of  bodies, 
as  cobejion,  fluidity,  elajiicity,  foftnefs,  fer¬ 
mentation,  coagulation,  &c.  And  Dr.  Friend , 
feconding  him,  has  made  a  further  appli¬ 
cation  of  the  fame  principles,  to  account, 
at  once,  for  almoft  all  the  phenomena 
that  chemiftry  prefents.  So  that  the  new 
mechanics  fhould" feem  already  rais’d  to  a 
compleat  fcience :  And  nothing  can  now 
turn  up,  but  we  have  an  immediate  folu- 
tion  of,  from  the  attra&ive  force. 

But  this  feems  a  little  too  precipitate; 
a  principle,  fo  fertile,  fhould  have  been 
further  exhaufted  ;  its  particular  laws, 
limits,  ©V.  more  iuduftiioufly  detedted, 


and  laid  down,  e’er  we  had  gone  to  appli¬ 
cation.  Atrraftion,  in  the  grofs,  is  fo 
complex  a  thing,  that  it  may  folve  a  thou- 
fand  different  things  alike  :  The  notion  is 
but  one  degree  more  fimple,  and  precife, 
than  a&ion  itfelf :  and  till  more  of  its 
properties  are  afeerrain’d,  it  were-  better 
to  apply  it  lefs,  and  ftudy  it  more. 

*  The  fame  holds  in  the  narural  world'; 
all  the  phenomena,  the  changes  in  the 
uni  erfe,  are  the  effefts  of  motion  Ac¬ 
cordingly,  to  have  a  fucceflion  of  fuch 
changes,  the  author  of  nature  has  added 
to  bodies,  certain  a&ive  principles  to  be 
the  fources  of  motion. — Nature,  fays  Sir  /. 
'N  'tutdn,  performs  all  the  great  morions  of 
the  heavenly  bodies  by  the  attradtion  of 
gravity,  which  intercedes  thofe  bodies ; 
and  almoft  all  the  fmall  ones  of  rheir  par¬ 
ticles,  by  fome  other  attractive,  and  rer- 
pelling  powers  which  intercede  the  par¬ 
ticles.  Body  itfelf,  is  merely  paflive,  and 
needed  fome  other  principle  to  move  it  ; 
and  now  that  it  is  in  motion,  it  needs 
fome  other  principle  for  conferving  that 
motion.  By  the  tenacity  of  fluids,  the 
attrition  of  their  parts,  and  the  weakr 
nefs  of  elafticity  in  folids,  the  motion 
which  we  find  in  the  world;  is  always 
dwindling,  and  on  the  decay  ;  fo  that 
there  arifes  a  neceffity  of  recruiting  it  by 
aftive  principles  :  fuch  are  the  caufe  of 
gravity,  by  winch  planets  and  comets 
keep  their  motions  in  their  orbs,  and  bo¬ 
dies 
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All  the  operations,  therefore,  which  chemiftry  performs  on  bodies,  are 
mere  changes  in  refpedt  of  motion.  Now  a  body  may  be  changed,  in  mo¬ 
tion,  two  ways  :  either  when  its  whole  bulk  is  removed  from  place  to 
place ;  which  does  not  come  under  the  confideration  of  chemiftry,  but  of 
mechanics  :  or,  when  its  parts  are  changed  among  themfelves,  i.e.  when 
there  is  a  tranfpofition  of  its  conftituent  parts. 

Of  this  laft  kind  of  change,  there  are  four  cafes.  i°,  When  motions, dr 
which  before  did  not  exift,  are  excited.  2°,  When  motions  before  ex- cbcmijlryf  ^ 
ifting,  are  flopped.  30,  When  motions  are  increafed  or  diminifhed.  4°, 

When  they  are  determined,  or  new  modified,  without  any  change  of  the 
quantity  of  motion.  To  feme  or  other  of  which  heads,  may  all  the  pof- 
fible  changes  in  the  parts  of  bodies  be  referred. 

Hence  we  conclude,  that  the  mutation  induced  by  chemiftry,  does  not 
go  fo  far  as  the  laft  elements  or  atoms  f  :  for  all  adlion  terminates  in  the 
leparation  of  the  elements,  without  making  any  alteration  therein.  If  any 
perfon  thinks  to  go  further,  he  is  wretchedly  miftaken  :  For  my  own 
part,  I  know  of  no  operation,  but  has  its  limit ;  beyond  which,  it  does 
not  proceed.  Thus,  pure  gold  may  be  converted  by  fpirit  of  fea-falt  into 
a  fort  cf  water  ,•  but  if  any  body  fhouLd  think  that  the  gold  is  now 
charged,  he  will  be  undeceived,  by  feeing  the  whole  gold  reduced  into  its 
former  pure  mafs,  without  the  lofs  of  one  millionth  part  of  a  grain.  Pure 
gold  may  likewiie  be  converted  into  a  butter :  but  it  is  eaftly  return’d 
into  its  former  ftate.  I  can  diflolve  one  (ingle  grain  of  gold  in  a  thoufand 
grains  cf  mercury,  and  recover  it  without  any  diminution  of  weight,. 


dies  acquire  motion  in  falling  ;  and  fa ch 
the  caufe  of  fermentation,  by  which  the 
heart  and  blood  of  animals  are  kept  in 
perpetual  motion,  the  inward  parts  of 
the  earth  are  conftantly  warm’d,  bodies 
burn  and  fhine,  mountains  take  fire, 
caverns  blown  up,  QPe.  For  we  fee-  bur 
little  motion  in  the  world,  befide  what  is 
owing  to  thefe  aftive  principles :  And 
were  it  not  for  thefe,  the  bodies  of  the 
earth,  planets,  comets,  fun,  and  all  things 
in  them,  would  grow  cold,  and  freeze, 
and  become  unaftive  malfes.  Cpt:c-  p.  373, 
575* 

|  Thus  the  great  Engl  ft  philofopher  rAll 
bodies  feem  to  be  compofed  of  hard  par¬ 
ticles;  for  all  bodies,  fo  far  as  experience 
reaches,  are  either  hard  of  themfelves, 
or  may  be  render’d  hard  ;  viz •  fome  by 
freezing,  as  waters,  oils,  &c.  others,  as 
mercury,  by  fumes  of  lead  ;  and  fpirits  of 
Wine,  and  urine,  by  dephlegmating  and 
mixing  them  :  even  the  rays  of  light 
themfelves  are  hard  bodies,  as  appears 
from  their  retaining  different  properties  in, 


their  different  fides.  Many  compound 
bodies  are  very  hard,  notwithftanding 
that  they  are  very  potous,  and  confift  of 
parts  that  are  only  laid  together:  How 
much  harder,  then,  muff  the  fiinple  par¬ 
ticles,  or  atoms  themfelves  be,  which  are 
entirely  devoid  of  all  pores  l  And-  how 
fuch  particles,  by  only  laying  them  toge¬ 
ther,  and  touching  in  a  few  points,  fhould 
cohere,  and  fo  firmly,  without  the  inter¬ 
vention  of  fomething  that  attrafts,  or  per¬ 
haps  even  preffes  them  together';  can 
fcarce  be  conceiv’d.  Thefe  fimple  or. 
fmallcft  particles  cohering  by  the  ftrongeft 
force  or  attra&ion,  com  pole  bigger  par¬ 
ticles  cf  feebler  virtue  ;  and  many  of 
thefe  cohering,  compofe  other  particles 
ftill  bigger,  and  move  weakly  united : 
and  fo  on  for  divers  fucceflions,  till  the 
progreflion  end  in  the  biggeff  particles, 
on  which  the  colours  of  natural  bodies, 
and  the  operations  in  chemiftry  depend  ; 
which,  by  cohering,  compofe  maffes,  or 
bodies  cf  a  fenfible  magnitude,  Netvtw* 
Optic,  p.  3$4>  $C  3?o* 


From 
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From  all  which  it  appears,  that  the  elements  of  gold  are  immutable  ;  fo 
that  art  goes  no  farther  than  to  compounds. 

Nor  can  the  wifdom  of  the  fupreme  Being  be  ever  enough  adored,  in 
creating  the  elements  fo  firm  and  unchangeable  ;  otherwife,  the  whole  vi- 
fible  world  had  by  this  time  been  changed  into  quite  another  form  II.  Hel - 
mont  himfelf  afl'erting  a  radical  folution  of  parts,  feems  to  confirm  this 
do&rine  :  for,  fays  he,  “  Defperata  ulterior  mutatioi  quia  non  invent  cut 
<c  mifceret.” 

nSulo K  Now,  the  changes  of  motion  which  chemiftry  produces  in  bodies,  are 
hinds.  reducible  to  two  kinds  ;  viz,,  an  union  of  parts,  and  a  feparation  of  the 
fame.  Thus,  chemiftry  feparates  fpirits,  falts,  oils,  &c,  from  bodies; 
and  again  unites,or  compounds  them  together. 

Nature  of  a  A  chemical  operation,  then,  confifts  in  changing  the  fituation  of  the 
chemu  at  opera-  parts .  particularly,  either  in  moving  feme  parts,  but  not  the  whole; 

which  is  call’d  feparating  ;  or  in  adding  new  parts,  which  is  call’d  uniting, 
operations  re -  All  chemical  operations ,  therefore,  are  reducible  to  two  kinds  ;  viz,,  fuch 

kinds* t0  trV°  whereby  the  parts  of  bodies,  before  joined  and  united,  are  feparated  from  each 
Solution.  other ;  which  is  call’d  by  the  antient  chemifts,  folution :  And  fuch  whereby 
Coagulation,  the  parts  before  disjoined,  are  combined,  or  united ;  which  is  call’d  co- 
agulation. 

And  hence,  chemiftry  may  be  defined,  the  an  of  changing  bodies  by  folu - 
tion,  and  coagulation.  In  eftedt,  chemiftry  in  all  its  latitude  is  either  the 
feparating  of  parts  before  united ,  or  uniting  parts  before  feparatedi  i.  e.  either \ 
the  adding  of  bulk  to  bulky  or  feparating  of  bulk  from  bulk. 

Some,  however,  objedt  digefiion ,  as  a  third  fpecies  of  operation,  not  re¬ 
ducible  either  to  union  or  feparation  ;  the  mafs,  in  this  cafe,  being  fup- 
pofed  to  remain  the  fame  as  before  :  Thus,  fay  they,  if  you  take  aloes, 
myrrh,  and  faffron,  and  pouring  fpirit  of  wine  upon  them,  digeft  them 
for  the  fpace  of  a  month,  to  make  an  elixir  ;  there  is  neither  union  nor 
feparation  made ;  but  the  mafs  is  the  fame,  without  either  addition  or 
diminution.  To  which  we  anfwer,  that  there  is  both  a  feparation,  and  a 
new  union  or  compofition  ;  for  the  fulphurous  part  of  the  fpirit  of  wine 
is  evidently  united  with  the  parts  of  the  aloes,  myrrh,  and  faftr on :  And  in 


||  To  this  purpofe,  the  philofopher  Iaft 
mention’d,  clofes  a  fine  inquiry  into  the 
-nature,  laws,  and  conftitution  of  matter— 
“  All  thefe  things  confider’d,  it  feems 
“  probable  to  me,  that  God,  in  the  be- 
“  ginning,  created  matter  in  folid,  maf- 
51  five,  hard,  impenetrable,  moveable  par- 

“  tides - incomparably  harder  than  any 

“  of  the  porous  bodies  compounded  of 
“  them  :  nay,  fo  hard  as  never  to  wear, 
“  or  break  in  pieces ;  no  human  power 
4‘  being  able  to  divide  what  God  made 
4‘  one,  at  the  creation.  While  thefe  par- 
“  tides  continue  entire,  they  may  com- 
4i  pofe  bodies  of  one  and  the  fame  na- 


“  ture  and  texture  in  all  ages :  but 
“  Ihould  they  wear  away,  or  break  in 
“  pieces;  the  nature  of  things  depending 
“  on  them,  would  be  changed;  water, 
“  and  earth,  compofed  of  old  worn  par- 
“  tides,  and  fragments  of  particles,  would 
“  not  be  of  the  lame  nature  now,  as  wa* 
“  ter  and  earth  compofed  of  intire  par- 
“  tides  at  the  beginning.  And  therefore, 
“  that  nature  may  be  lading,  the  changes 
“  of  corporeal  things  are  to  be  placed  on- 
“  ly  in  the  various  reparations,  and  new 
“  allocutions  and  motions  of  thefe  per- 
“  manent  particles.”  Newton.  Optic,  p. 

3  75,  37*- 

order 
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order  to  this  union,  there  muft  firft  be  a  reparation  ;  i.  e.  the  juice  of  the 
aloes  is  feparated  from  the  veflfels  it  was  before  contain’d  in  ;  and  out  of 
the  flamina  of  the  faffron  is  drawn  an  oily  matter,  to  be  mixed  with  the 
fpirit  of  wine  ;  leaving  an  infipid  inodorous  earth  behind. 

Some  {till  think  the  divifion  too  fimple  ,•  and  fubdivide  it  into  a  number 
of  particular  operations ;  as  calcination ,  •vitrification ,  fublimation ,  fermenta¬ 
tion,  putrefaElion,  &c.  all  of  which  do  really  come  under  the  two  general 
heads  abovcmentioned. 

Thus,  calcination  is  only  a  feparation  of  all  the  fluid  parts  from  the  fo-  Calcination,  _ 

■  »  1  p  «  «  *  •  •  f  *  •  •  •  f  •  i  140 11171  rXtlOtt y  OZC<j 

lids;  alter  which,  all  that  remains,  is  earth  :  or,  calcination  is,  the  union  reducible  to  fe- 
of  the  falts,  and  earth.  So  alfo  fublimation  is  a  feparation  of  the  volatilei7*™*'0"* 
parts  from  the  fixed,  &c. 

But,  as  to  the  effedt  of  the  chemical  feparation ,  there  is  fome  difpute  a-^p*  ofcfamU 
mong  the  chemifts  :  the  generality  will  have  it  a  divifion  of  the  bodies  into**  °^atl0,h 
fuch  lefler  bodies  or  corpufcles,  as  they  before  confided  of :  fo,  as  the  fe¬ 
paration  does  not  make  any  body  exift,  which  had  not  an  exiftence  be¬ 
fore. 

But  others,  and  with  good  reafon,  hold,  that  all  our  operations,  in  Pfi^f 
parating  the  parts,  do  really  render  them  different  from  what  they  were,  fifddiffmT 
when  united  ;  and  that  the  corpufcles,  or  principles  we  refolve  them  into,f0M  wbat  tbe? 
did  not  exifl:  fuch  before  the  operation.  Thus,  fay  they,  diffcil  wine  over  aYre< 
and  over,  and  you  will  fucceflively  get  fpirit  of  wine,  vapid  water,  fub- 
acid  water,  a  more  acid  water,  oil,  bitter  yellow  fpirit,  and  a  caput  mor - 
tuum,  which  is  refolvable  into  earth,  oil,  &c.  Now,  do  not  fay  you  have 
refolved  the  wine  into  its  component  parts  :  for  if  you  remix  thefe  ele¬ 
ments,  you  will  thereby  have  a  deteftable  mafs,  vaftly  different  from  the 
primitive  wine. 

Again,  diftil  wine,  or  the  juice  of  the  grape,  with  all  your  art,  and 
you  will  never  get  out  any  fpirit  of  wine  ;  but  add  fome  ferment,  or 
barm,  and  the  alcohol  will  readily  rife.  Again,  when  plants  are  burnt, 
there  always  remains  a  fixed  fait  in  the  earth,  or  veffels ;  how  vehement 
foever  the  fire  have  been :  but  if  thofe  plants  have  putrified  a  little,  the 
falts  are  all  volatile.  Whence  it  appears  paft  doubt,  that  fome  of  our 
operations  make  a  great  change  in  the  bodies  *. 

Again, 


*  Mr.  "Boyle ,  in  his  Sceptical  Clem' ft,  fur- 
nilhcs  abundance  of  curious  things  on  the 
chemical  principles,  or  elements.  Fire,  he 
clearly  proves,  does  not  barely  take  the 
elementary  ingredients  of  bodies  afunder, 
but  alfo  alters  them  ;  and  fubftances  are 
thereby  feparable  from  bodies,  which 
were  not  pre-exiftent  therein  :  we  don’t 
mean  materially  pre-exiftent  ;  but  only  in 
that  form  :  nor  even  that  fome  things  may 
not  be  procured  from  mix’d  bodies  that 
were  more  than  barely  materially  pre-ex¬ 


iftent  ;  but  only,  that  feveral  things  ob¬ 
tain’d  from  a  mixed  body,  expofed  to  the 
fire,  were  not  its  ingredients  before;  and 
that  the  fubftances  called  principles,  may 
be  produced,  de  novo,  various  ways.  In 
order  to  this,  he  obferves,  that  the  ope¬ 
ration  of  fire  does  fometimes  not  only  di¬ 
vide  mixed  bodies  into  minute  parts,  but 
alfo  compounds  thofe  parts  after  a  new 
manner  ;  whence  there  may  refult  as 
well  falinc,  and  fulphurous  fubftances,  as 
thofe  of  other  textures.  Thus  foap,  which 
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lt‘,»Zr%  Again,  the  chemifts  ufually  teach,  that  by  their  operations,  bodies  are 
elements.  relolved  to  their  firft  component  principles,  or  elements  :  but  this  is  n  de- 
lufion  :  We  do  not,  cannot  make  any  fuch  reparation.  For  by  element  * 
.is  underftood  fuch  a  minute,  fimple,  homogeneous  corpufcle,  as  is  not  ca¬ 
pable 


is  known  to  be  an  artificial  compofition 
of  oil  or  greafe,falt  and  water  incorpo¬ 
rated  together,  being  cxpofed  to  a  gra¬ 
dual  fire  in  a  retort,  will  feparate,  but 
not  into  the  fame  fubftances  whereof  it 
was  compounded  ;  but  others,  of  a  very 
different  kind.  Add,  that  from  many  ve¬ 
getables,  there  may,  without  any  addi¬ 
tion,  be  procured  glafs,  a  body  furely  not 
pre-cxiftent  in  them,  but  produced  by  the 
fire  :  And  from  mercury,  by  a  proper  ma¬ 
nagement,  a  fourth  part  of  clear  water 
may  be  procured  ;  tho’  tis  no  way  poffible 
any  fuch  quantity  of  water  fhould  be 
contain’d  in  a  fluid  fourteen  times  heavier 
than  water  :  How,  then,  can  we  be  fure 
that  phlegm  is  barely  feparated,  not  pro¬ 
duced  in  other  bodies  by  the  aftion  of 
fire  ;  for  we  know  of  but  few,  if  any  bo¬ 
dies,  of  a  more  unalterable  nature  than 
mercury.  To  fay  no  more,  a  vegetable 
may  be  nourifh’d,  and  grow  up  of  water 
alone  ;  and  fuch  vegetable,  by  a  common 
analyfis,  yield  all  the  principles :  Now, 
if  out  of  fair  water  alone,  not  only  fpirit, 
but  fait,  oil,  and  earth  may  be  produ¬ 
ced  ;  it  follows,  that  fait  and  fulphur, 
&c.  are  not  primogeneal  bodies  and  prin¬ 
ciples ;  fince  they  are  daily  made  out  of 
plain  water,  by  the  texture  which  the 
feed,  or  feminal  principle  of  plants,  gives 
it.  Nor  would  this  feem  fo  ftrange,  did 
riot  we  overlook  the  obvious,  and  fami¬ 
liar  operations  of  nature  :  for  if  we  con- 
fider,  what  flight  qualities  they  are,  that 
ferve  to  denominate  a  chemical  element  ; 
we  (hall  find,  that  nature  frequently  pro¬ 
duces  as  great  alterations  in  Jeveral  por¬ 
tions  of  matter.  To  be  readily  difloluble 
in  water,  is  enough  to  make  a  body  pafs 
for  a  fait  :  yet  we  fee  not  why,  by  a 
new  arrangement,  and  difpofition  of  com¬ 
ponent  particles,  it  fhould  be  harder  for 
nature  to  compofc  a  body  difloluble  in 
water  of  a  portion  of  matter  that  was  not 
fo  before,  than  of  the  liquid  fubftance  of 
an  egg,  which  will  eafily  mix  with  wa 
•ter,  to  produce,  by  the  bare  wTarmth  of  a 
brooding  hen,  membranes,  tendons,  fea¬ 


thers,  8V.  not  diflolublc  in  water.  See 
the-articlc  Fire. 

*  Agreeably  to  this  definition,  elements 
or  principles  are  defined  by  M.  Hom'oerg  to 
be  the  mod  fimple  natters  into  which  a 
mixed  body  is  reducible  by  chemical  ana- 
lyfes :  but  the  chemifts  do  lew  of  theta 
ufc  the  word  with  fo  much  referve  ;  chu- 
fing  rather  to  conceive,  and  ipeak  of  ele¬ 
ment*  as  the  very  primary  coi  pulcles  where¬ 
of  mixed  bodies  are  compofcd  :  A  way 
of  conceiving,  which  fubjetb  them  to  in¬ 
finite  difficulties,  and  is  the  foundation  of 
a  good  part  of  the  obje&ions  made  aeainft 
them  by  Mr.  Boyle. 

The  antient  chemifts  allow  but  of 
three  elements  ,  viz.  fait,  fulphur ,  and  ever-' 
cury  ;  which  they  more  emphatically  call 
hypofiatical  principles ,  or  the  tria  prima.  To 
which  the  moderns  have  added  two  more, 
viz.  water  and  earth. 

Thefe  principles  took  their  denomina¬ 
tion  from  certain  qualities  obferved  in  the 
fcveral  fubftances  'procured  in  analyzing 
of  bodies  by  fire :  an  inflammable  jub¬ 
ilance  riling,  that  wouf;  not  mix' with  wa¬ 
ter,  they  call  fulphur  :  what  comes  over 
fapid,  and  difloluble  in  water,  pafles  for 
fait:  what  is  fix’d,  and  indiflolublc  in 
water,  they  name  earth  :  and  all  the  vo¬ 
latile  fubftances,  mercuries.  Or  thus, 

A  body,  in  diftillation,  ufually  feparates 
into  volatile,  and  fixed  parts  j  and  thofe 
volatile  parrs  either  afeend  in  a  dry  form, 
which,  if  it  be  lapid,  they  call  volatile 
fait-,  or  in  a  liquid  form  ;  which  liquor 
is  either  inflammable,  and  fo  pafles  for 
ftlphuv ,  or  oil  ;  or  not  inflammable,  and 
yet  fubtile,  and  pungent,  call’d  mercury , 
or  fpirit ;  or  eife  infipid,  term’d  phlegm,  " 
or  water:  for  the  fixed  part,  it  ufually 
conflfts  of  particles,  partly  foluble  in  wa¬ 
ter,  and  lapid  j  which  therefore  make 
fixed  fait ;  and  partly  infolubie,  and  infi¬ 
pid,  call’d  earth. 

The  diftinfl  offices  of  each  in  the  com- 
pofition  of  bodies  they  thus  ajfign  :  Sale 
is  the  balls  of  iolidity  and  permanency  ; 
that  this  may  be  dilfolved  into  minute 

parts. 
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pable  of  being  further  divided,  diminifhed,  or  changed  by  any  operation 
yet  known.  Thus,  if  we  did  not  know  any  way  of  changing  fpirit  of 
wine,  fo  as  to  make  it  any  other  thing  ;  or  of  changing  the  particles  of 

mer- 


parts,  and  convey’d  to  the  Other  elements,  j 
there  is  a  neceffity  of  water  :  and  chat 
the  mixture  may  not  be  too  rigid,  and 
brittle,  a  fuiphurous  or  oily  principle 
mull  intervene,  to  make  the  mafs  more 
tenacious  :  To  this  a  mercurial  fpirit 
mull  be  fuperadded,  which,  by  its  acti¬ 
vity,  may  permeate,  and,  as  it  were,  lea¬ 
ven  the  whole  mafs,  and  thereby  pro¬ 
mote  the  more  exqmfke  incorporation  of 
*the  ingredients.  To  all  thefe  a  portion 
of  earth  mull  be  join’d,  which,  by  its 
drynefs,  and  porofity,  may  foke  up  part 
of  the  water  wherein  the  fait  was  dif- 
folved,  and  concur  with  the  other  ingre¬ 
dients,  to  give  the  body  therequifice  con- 
fiftence. 

Thefe  principles  are  ufually  divided  in¬ 
to  aft- v  ■  and  pajftve the  active  are  the 
t.ia  prema,  or  three  hypoilatical  principles ; 
the  pafiive  kre  earth  and  water,  which 
are  alio  call’d  el  me  tavy  principles.  But 
M-Hornberg  has  reform’d  this  divifion: 
fulphur  he  makes  the  only  aft  ve  princi¬ 
ple  ;  earth  the  only  ptjfive  one  ;  and  all 
the  reft  intermed-  ute  principles.  Sulphur 
is  the  aflEe  principle,  in  regard,  ac¬ 
cording  to  him,  ’tis  this  alone  that  ads 
of  itfclf,  and  that  makes  all  the  reft  a &.  ; 
Earth  is  denominated  a  pafiive  principle, 
as  it  never  ads,  but  ferves  merely  as  a 
matrix  or  receptacle  of  the  other  prin¬ 
ciples  :  And  fait,  water,  and  mercury,  are 
call’d  intermed  ate  pv  nciples ,  becaufe  they 
do  not  ad  of  themfelves,  and  yet  become 
'  capable  of  ading,  by  their  being  join’d 
with  fulphur,  which  modifies  them,  and  is 
modified  by  them  a  thoufand  ways.  Mem. 
ds  l' Acad.  An.  1 702. 

Mr.  Boyle  attacks  the  common  dodrine 
of  the  chemical  elements,  with  admirable 
force  and  addrefs  ;  making  appear,  that 
the  different  fubftances  into  which  mix’d 
bodies  are  commonly  refolved  by  fire,  are 
not  of  a  pure  and  elementary  nature  ;  but 
retain  fo  much  of  the  concr'ete  that  af¬ 
forded  them,  as  to  appear  (l ill  compound¬ 
ed  ;  and  often  to  differ  in  one  concrete 
from  principles  of  the  fame  denomination 
jn  another  :  that,  as  to  their  number,  it  is 


not  precifely  three,  as  the  chemifts  have 
ufually  maintain’d  ;  becaufe  in  moft  vege¬ 
table,  and  animal  bodies,  earth  and 
phlegm  are  alfo  found  ;  but  that  there  is  no 
one  determinate  number  into  which  the 
fire  univerfally  refolves  all  compounds, 
mineral  and  others:  And  that  there  aie 
feveral  qualities  which  cannot  be  refer’d 
to  any  of  thefe  fubftances,.  as  if  they  pri¬ 
marily  refided  therein;  there  being,  with¬ 
al,  other  qualities,  which,  tho’  they  feem 
to  have  their  chief,  and  moft  ordinary  re- 
fidencc  in  one  or  other  of  thefe  principles, 
are  not  yet  fo  deduciblc  from  it,  but  that 
more  general  principles  may  be  taken  in. 
S  ept.  Cbym . 

It  may  be  alledged,-  that  bodies  arc 
only  call’d  fait,  fulphur,  mercury,  &c. 
on- this  footing,  that  the  principle  of  the 
fame  is  predominant  therein  ;  but  it  does 
not  even  appear,  that  the  reputed  fait, 
fulphur,  or  mercury,  principally  confifts 
of  one  fimple  body  to  give  it  that  denomi¬ 
nation  ;  or  that  there  is  any  fuch  primi¬ 
tive,  fimple  fubftances  exifting  in  the  bo¬ 
dies  whence  thefe  are  procured.  If  it  be 
demanded,  then,  what  it  is  that  the  che¬ 
mical  analyfes  .of  bodies  do  prove  ?  We 
anfwer,  that  mixed  bodies  included  in 
clofe  veffels,  are  refoluble  into  feveral 
fubftances  different  in  fome  qualities,  bur 
chiefiy  in  confiftence  :  fo  that  out  of  moft 
bodies  may  be  Obtain’d  a  fixed  fubllance, 
partly  faline,  and  partly  infipid  ;  an 
unftuous  liquor;  and  another  fluid,  or 
more,  which,  without  being  un&uous, 
have  a  manifeft  tafte.  Now,  if  the  che¬ 
mifts  will  agree  to  call  the  dry  and  fapid 
fubllance,  /At  ;  the  un&uous  liquor,  ful- 
’  phur  ;  and  the  other  mercury  ;  we  have  no¬ 
thing  to  objefl  :  But  if  they  will  obtrude 
this  fait,  fulphur,  and  mercury  on  us,  as 
fimple,  and  primary  fubftances,  whereof 
each  mixt,  is  actually  compounded,  and 
which  w’ere  really  therein  antecedent  to 
the  operation  of  the  fire  ;  they  go  further 
than  their  experiments  will  bear  them 
out.  And  as  an  element  ought  to  be  per¬ 
fectly  fimilar,  and  homogeneous  ;  there  is 
no  juft  caufe  why  we  fhould  give’  a  body 
A  a  pro- 
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mercury,  but  they  fhould  ftill  be  mercury :  we  might  call  thefe,  elements < 
But  do  the  chemifts  bring  all  bodies  to  fuch  elements  ?  No  :  for  there  is 

na 


propofed  the  name  of  any  particular  ele¬ 
ment  or  principle,  becaufe  it  bears  a  re 
femblance  thereto  in  fome  obvious  quali- 
ty,  rather  than  deny  it  that  name,  on  ac¬ 
count  of  feveral  other  qualities,  wherein 
it  is  unlike.  Beyle ,  ubi  fupra. 

The  chemifts  will  not  allow  the  fait 
in  aihes  to  be  call’d  earth  ;  notwichftand- 
ing  that  the  laline  and  earthy  parts  cor- 
relpond  in  many  refpe&s ;  e.  or.  weight, 
drynefs,  fixednefs,  and  fufibility  ;  for  this 
only  reafon,  that  the  one  is  fapid,  and 
diifoluble  in  water,  and  the  other  not  : 
beiide,  that  fapidnefs  and  volatility  de 
nominate  the  chemifts  fprit,  or  mercury. 
And  yet,  how  many  bodies  may  happen  to 
agree  in  thofe  qualities,  which  have  dif¬ 
ferent  natures,  and  divers  difagreeing  q  ua- 
lities  ? 

for  not  only  fpirit  of  nitre,  Acpua  fortis , 
fpirit  of  fait,  oil  of  vitriol,  lpirit  of  alum, 
fpirit  of  vinegar,  and  all  faline  liquors  di- 
ftil’d  from  animals;  but  all  acetous  fpifits 
of  woods,  muft  belong  to  their  mercury  : 
tho’  it  docs  not  appear  why  fome  of  thefe 
fhould  rather  come  under  that  denomina¬ 
tion,  than  the  chemifts  fulphur,  or  oil  ; 
for  their  diftill’d  oils  are  fluid,  volatile, 
and  fapid,  as  well  as  their  mercuries.  Nor 
is  it  ncceflary  that  fulphur  fhould  be 
un&uous,  or  indiflolublc  in  water ;  fincc 
fpirit  of  wine  is  generally  refer’d  to  ful- 
phurs,  tho’  it  be  not  un&uous,  and  will 
readily  mix  with  water.  So  that  nothing 
but  bare  inflammability  is  left  to  confti- 
tute  the  eflencc  of  the  chemifts  fulphur  ; 
as  the  contrary,  join’d  with  any  tafte,  en¬ 
titles  a  diftill’d  liquor  to  their  ' mercury . 
Now,  flnee  fpirit  of  nitre,  and  fpirit  of 
hart’s-horn  will  boil  together,  hifs,  and 
throw  up  one  another  into  the  air,  which 
the  chemifts  allow  for  indications  of  great 
contrarieties  in  bodies  ;  fince  I  have  ob¬ 
tain’d  two  forts  of  oil  from  the  fame  par¬ 
cel  of  human  blood,  which  would  no: 
mix  with  one  another;  and  fince  we  meet 
with  numerous  inftanccs  of  other  con¬ 
trarieties  in  bodies,  which,  according  to 
the  chemifts,  muft  be  huddled  up  toge¬ 
ther,  under  one  denomination  :  It  may 

; wort h  confidering  how  far  fuch  a  mul¬ 


titude  of  fubftances,  as  may  agree  in 
thefe  flight  qualities,  and  yet  difagree  in 
others,  delerve  to  be  call’d  by  the  fa-me 
name  of  a  principle,  rather  than  have 
iuch  appellations  as  diftinguifh  them  from 
bodies  they  differ  fo  much  fr.om. — When, 
unable  to  fhew  that  a  liquor  is,  for  ex¬ 
ample,  purely  falino  ;  they  prove,  that  at 
leaft  fait  is  the  predominant  principle 
therein,  from  this  consideration,  that  it  is 
ftrongly  tafted  ;  and  that  all  tafte  proceeds, 
from  fait  :  whereas  fpirirs,  as  of  tartar, 
hart’s  horn,  &c.  which  are  reputed  the 
mercuries  of  the  bodies  that  afford  them, 
have  manifeftly  a  ftrong  and  piercing 
tafte.  And  indeed,  if  tafte  belong  not  to 
the  fpirit,  or  mercurial  principle  of  vege¬ 
tables,  and  animals;  we  fcarce  know  it 
will  be  diftinguifbed  from  their  phlegm; 
fince,  by  the  abfcncc  of  inflammability,  it 
muft  be  diftinguilhed  from  fulphur.  Add,  . 
that  not  only  the  fpirits  of  vegetables,  but 
their  oils,  are  very  ftrongly  rafted ;  and 
the  moft  elaborate  depuration  will  fcarce 
ever  reach  to  make  them  taftelef.  — — — 
Again,  volatile  fait  of  hart’s-horn,  &V.  is 
very  ftrongly  feented,  notwithftanding 
that  moft  chemifts  deduce  odours  from 
fulphur,  and  from  them  argue  the  predo- 
mancy  of  that  principle  in  the  odorous 

body.- - From  the  whole,  it  appears  how 

diflimilar  each  of  thofe  bodies  are  which 
the  chemifts  call  the  falts,  fulphurs,  or 
mercuries  of  the  bodies  which  yield  them  ; 
as  if  they  had  all  a  fimpliciry  or  identity  of 
nature :  whereas  falts,  for  inftance,  if 
they  were  all  elementary,  would  differ  as 
little  as  the  drops  of  pure  and  Ample  wa¬ 
ter  :  So  that  we  have  no  pofitive  know¬ 
ledge  of  the  chemical  principle  fulphur, 
by  means  of  analyfes,  or  the  de-compound¬ 
ing  cf  mixts.  This  led  M.  Romberg  ro 
imagine-,  that  fomething  might  be  learn’d 
of  it  from  compofinons,  or  artificial  mixts  : 
The  effc&  of  a  great  number  of  opera¬ 
tions  of  which  kind,  gave  him  indica¬ 
tions,  that  ’tis  lighter  fire  is  the  real  prin¬ 
ciple  fulphur,  and  the  only  attive  matter 
in  all  mixts.  So  that  we  muft  refer  the 
difquifition  into  the  nature,  properties, &c, 
of  fulphur ;  to  the  article  of  Fire, 
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no  operation  yet  difcover’d,  which  leases  a  body  out  of  a  capacity  of  being 
further  changed  f.  '  ■ 

Che™ 


Indeed  it  fhould.  be  exprefs’d,  what 
kind  of  divifion  by  fire  is  to  determine 
the  number  of  elements;  for  the  fame  bo- 
dy,  e.  gr. guaiacumt  which,  burnt  in  an  open 
fire,  only  refolves  into  two,  viz.  afhes 
and  foot ;  if  diftill’d  in  a  retort,  dif- 
folves  into  oil,  fpirit,  vinegar,  and  wa¬ 
ter  and  charcoal  ;  the  laft  of  which, 
by  a  further  degree  of  fire,  in  a  clofe 
veflel,  falls  into  aihes,  i.  e.  into  fait  and 
©arth  ;  and  by  a  farther  yet,  into  glafs. 
If,  then,  oil  pafles  for  an  element,  be- 
caufe  producible  by  one  degree  of  fire  ; 
why  is  not  glafs  ?  There  are  fome  mix’d 
bodies,  from  which  it  does  not  appear  that 
any  degree  of  fire  will  feparate  any  of 
the  common  elements  ;  fuch  is  gold,  and 
perhaps  alfo  filver,  Venetian  talc,  ofteo- 
colla,  and  glafs  ;  which,  tho’  made  of  a 
pure  colliquation  of  the  fait  and  earth 
remaining  in  the  afhes  of  a  burnt  plant  ; 
yet  will  fo  far  refill  the  violence  of  fire, 
that  it  has  been  held  more  irreducible 
•than  gold  :  But  if  an  artificer  can  unite 
fuch  comparatively  grofs  particles,  as  thofe 
of  earth  and  fait,  into  a  body  indiffoluble 
by  fire  ;  why  may  not  nature  affociate 
in  feveral  bodies  the  more  minute  ele¬ 
mentary  coi-pufcles,  too  firmly  to  let  them 
be  parted  by  fire  1  There  are  fome  bodies 
whofe  component  principles  are  fo  mi¬ 
nute,  and  fo  firmly  united,  that  their  cor- 
pufcles  need  lefs  heat  to  carry  them  up, 
and  diffipate  them,  than  is  requifite  to 
divide  them  into  their  principles.  And 
hence  it  is,  that  the  common  fulphur  be¬ 
comes  fo  difficult  to  decompound.  Boyle 
Scept.  Chym. 

We  have  no  evidence,  that  three  is 
precifely  and  univerfally  the  number  of 
the  diftinfl:  fubftances  or  elements,  into 
which  all  mix’d  bodies  are  refoluble  by 
fire:  If  it  be  granted,  that  the  elements 
at  firft  confiftea  of  certain  fmall  primary 
coalitions  of  tne  minute  atoms,  or  par¬ 
ticles  of  matter,  into  corpufcles  very  nu¬ 
merous,  and  iikc  each  other  ;  it  will  ra¬ 
ther  appear,  rhat  fuch  primary  mattes  may 
be  of  far  more  forts  than  three,  or  five  : 
and,  confequently,  we  need  not  fuppofe 
that  in  every  compound  body  there  fhould 
be.  found  juft  three  forts  of  fuch  primitive 


coalitions.lt  is  impoffible  but  that  two  forts 
of  elementary  bodies  may  fuffice  ;  as  we 
fee  is  the  cafe  in  that  durable  fubftance, 
glafs  ;  while  others  confift  of  three,  an¬ 
other  ©f  four,  another  of  five,  Qfc.  Nayj 
it  does  not  feem  impoffible,  but  there 
may  be  two,  or  more  forts  of  mixts,which 
have  none  of  the  fame  elements  as  the 
other :  as  we  often  fee  two  words,  where¬ 
of  the  one  has  not  any  of  the  letters  in 
the  other  ;  or,  as  happens  in  elefluaries, 
wherein  no  ingredient,  except  fugar,  is 
common  to  any  two  of  them.  And  this 
is  confirm’d  by  chemical  experiments :  For 
as  from  fome  bodies,  e.  gr.  gold,  even 
three  principles  cannot  be  procured  ;  fo 
from,  others,  e.  gr.  grapes,  varioufly  ma¬ 
naged,  may  be  procured  at  leaft  a  do- 
xen. 

f  Fire,  even  when  it  does  divide  a  bo¬ 
dy  into  fubftances  of  various  conliftences,  „ 
does  not  commonly  analyfe  it  into  hypo- 
ftatical  principles ;  but  only  difpofes  its 
parts  into  new  textures,  and  thereby  pro¬ 
duces  concretes  of  a  new,  indeed,  but  of 
a  compound  nature  :  And  there  arc  many 
diftindt  fubftances  obtainable  from  fome 
concretes  without  fire,  which  no  lefs  de- 
ferve  the  denomination  of  elementary, 
than  thofe  extorted  by  fire.  In  reality, 
different  degrees  of  fixity,  and  volatility, 
feem  to  have  a  great  efteft  in  the  pro¬ 
ducing  of  different  elements.  For,  that 
fire  frequently  divides  bodies  on  this  only 
account,  that  fome  of  their  particles  are 
more  fixed  than  others,  tho’  either  of  the 
two  be  all  the  while  far  from  pure  and 
elementary,  is  obvious  in  the  burning  of 
wood,  which  the  fire  feparates  into 
fmokc  and  afhes ;  the  former  of  which, 
confeffedly  confifts  of  two  fuch  different 
bodies  as  earth  and  fait;  and  the  latter, 
condenfed  into  foor,  dilcovcrs  itfelf  to 
contain  fait,  oil,  fpirit,  earth,  and  phlegm  ; 
ail  which  being  almoft  equally  volatile  in 
that  degree  of  fire  which  forces  them 
up,  are  carried  away  together.  Befide, 
if  two  different  bodies,  united  into  one 
mafs,  be  both  fufficiently  fixed  ;  the  fire 
finding  no  parts  volatile  enough  to  be 
carried  up,  makes  no  feparation  at  all. 

|  Boyle  ubi  fnpra. 
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Chemical  ele¬ 
ments, 


Thkjrm - 


Chcmiftry,  then,  does  not  refolve  bodies  into  pure,  Jimp le,  immutable  ele- 
Compound  b0-  ments ;  for  phlegm,  fpirit,  falts,  and  oils ,  into  which  bodies  are  ufed  to  be 
dies  i  injlanced refolved  thereby,  may  be  changed  and  further  refolved  :  thus, 

i°,  Phlegm,  drawn  by  d filiation  from  vegetables,  does  always  carry 
with  it  fome  what  of  the  fmell  of  the  vegetable,  which  it  derives  partly  from 
the  oil ,  and  partly  from  the  fpirit  refiding  therein.  The  fame  phlegm,  by 
frequent  difrillaticn,  lays  aiide  meft  of  this  fmell,  and  approaches  nearer 
to  pure  water  ;  but  never  becomes  perfectly  fuch.  Add,  that  the  pureft 
diftilfd  water,  if  expofed  a  few  days  to  the  fun,  is  much  changed,  and 
render’d  turbid  *. 


:■  ,  .  '• 

*  aoyi .  Of!?  v  Or  «•  to 

It  does  not  appear  that  all  mixtures  are 
of  elementary  bodies  ;  but  rather,  that 
there  are  fevcral  compounds  even  in  re¬ 
gard  of  their  ingredients  confider’d  ante¬ 
cedently  to  their  mixture  :  for  tho’  fome 
may  be  made  up  of  the  immediate  coali¬ 
tions  of  the  elements,  or  principles  them- 
felves  ;  yet  others,  are  mix’d  at  fecond 
Iiand  :  now  if  a  compound  confifts  cf  ingre¬ 
dients  not  merely  elementary  ;  *tis  eafy  to 
conceive,  that  the  fubftaru'es  into  which 
fire  rcfolves  it,  tho’ '  feemingly  homoge¬ 
neous,  may  be  of  a  compound  nature  ; 
thofe  parts  of  each  body  that  are  moft  akin, 
aflbeiating  thcmfelves  into  a  compound  of 
a  new  kind.  Thus,  out  of  diftili’d  liquors, 
which  are  reputed  the  elements  of  the  bo¬ 
dies  whence  they  are  drawn,  viz-  oil  of 
vitriol,  and  oil  of  turpentine  ;  the  fame  au- 
•  thor,  without  any  addition,  procured  a 
third,  viz-  a  true,  yellow,  inflammable  ful- 
phur,  the  two  liquors  afterwards  remain¬ 
ing  diftinft  and  from  the  fpirit  of  box¬ 
wood,  highly  re&ificd,  he  procured  an  a- 
cid  liquor,  that  would  diflolve  coral  ;  lea¬ 
ving  a  fpirit  of  a  very  different  nature  from 
the  common  fpirit  of  that  wood  :  fo  thgt  at 
leaft,  fome  of  the.  elements,  are  far  from 
an  elementary  fimplicity,  and  may  be  ftill 
look’d  upon  as  mix’d  bodies.  Add,  that  as 
there  may  be  more  elemenrs  than  5  or  6  ; 
fo  the  elements  of  one  body  may  be  diffe¬ 
rent  from  thofe  of  another:  whence  it 
follows, ’ that  from  the  refolution  of  com¬ 
pound  bodies,  there  may  refult  mixtures, 
•wholly  of  a  new  kind,  by  thecoalition  of  e- 
lements,  perhaps  never  convened  before,  lb. 

Helmmt  gives  us  a  way  of  converting 
oils  of  cinnamon,  blood,  harts-horn,  or  the 
like,  wholly  into  volatile -fairs,  by  a  bare 
mixture  of  their  own  idealine  fairs :  if,  then, 
fuch  faline  volatile  fubftances,  which  pals 


2  °,  Spirits , 

h  V\  V  f  ty* 

for  elementary,  he  producible  of  chemical' 
oils,  and  fix’d  falts,  the  one  made  volatile 
by  the  other,  and  both  affociated  by  the 
fire.*  it  may  well  bo  fufpefted,  tha  •  other 
fubftances,  arifing  from  the  feparation  of 
bodies,  by  fire,  may  be  new  forts  of  mix¬ 
tures,  and  confift  of  ingredients  of  diffe¬ 
rent  natures.  Thus,  particularly,  I  have 
fometimes  fufpe£fed,  thar  fince  the  vola¬ 
tile  lalts  of  blood,  harrs-horn,  QCc.  are  fu¬ 
gitive,  and  of  an  exceeding  ftrong  f  nell  ; 
’t is  either  an  error  to  aferibe  all  odors  to 
fulphurs  ;  or  that  fuch  fahs  conllftof  fome 
oily  parts,  well  incorporated  with  the  fa- 
line  ones  :  and  Che  like  conjecture  I  have 
alfo  made,  as  to  fpirit  of  vinegar,  which 
has  a  piercing  fmell.  Id.  ibid. 

■*  That  phlegm  is  not  an  elementary 
body,  appears  from  its  different  powers 
and  properties  :  the  phlegm  of  wine,  and 
moftliquors,  have  qualities,  that  make  ’em 
differ  both  from  mere  water,  and  from  one 
another  :  the  phlegm  of  vitriol,  Mr.  Boyle 
obferves,  is  an  effe&ual  remedy  againft 
burns ;  and  a  valuable  noftrum  for  difeufling 
hard  tumours  :  that  of  vinegar  will  ex¬ 
tract  a  faccharine  fweetnefs  out  of  lead, 
and  even  diflolve  corals  with  long  dige- 
ftion  :  that  of  fugar  of  lead,  is  laid  to 
diflolve  pearls.  Scept.  Chym. 

The  charaflers  which  ferve  to  denomi¬ 
nate  a  fluid  phUgm ,  or  water  among  the 
chetnifts,  are  infipidiry,  and  volatility  ; 
yet  quickfilver  has  both  thefe,  which  no 
bpdy  pretends  to  be  phlegm.  Add,  that 
it  appears  from  feveral  experiments,  that 
water  it  felf,  by  repeated  diftillations,may 
be  converted  into  earth.  Boyle's  Produclb. 
of  Chym.  Vrincip. 

Water  has  a  much  fairer  pretence  to  be 
an  element,  than  any  of  the  tria  prima  :  the 
chief  qualities  thar  occafion-  men  to  give 

that 
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2°,  Spirits ,  how  fimple,  and  immutable  foever  they  may  appear,  are  yet 
capable  of  being  decompounded:  for,  the  moft  fimple,  highly  rectified 
fpirit  of  wine,  call’d  alcohol ,  which  ufes  to  burn  quite  our,  without  lea¬ 
ving  any  feces  at  all,  is  yet  found  to  c.onfift  of  an  acid,  and  a  greatly  at¬ 
tenuated  oil  ;  and  if  it  be  digefted  with  fait  of  tartar,  does  half  of  it 
turn  into  water  :  the  remaining  fpirit,  at  the  fame  time,  becoming  lo  wea¬ 
kened  by  the  fait,  as  to  lay  alide  its  hot,  fiery  tafte.'  Indeed  it  mull  not 
be  omitted,  that  as  there  is  air  in  all  veffels,  wherein  fpirits  are  raifed, 
and  caught  ;  and  as  along  with  air,  there  is  always  intermix’d  water,  and 
divers  other  bodies  ;  ’cis  no  wonder  that  the  fpirit  fhould  not  be  found  per¬ 
fectly  fimple,  nor  that  it  is  impoffible  perfectly  to  purge  the  fpirit  of  all  its 
water  or  phlegm  f. 

3°,  Salts, 


that  name  to  any  vifible  fubftance,  are, 
that  it  is  fluid,  inflpid  and  inodorous:  but 
we  have  never  Teen  any  of  thofe  feparatcd 
fubftanccs,  chemifts  call  phlegm,  perfectly 
deftitute  both  .of  ’tafte  and  fmell.  Com¬ 
mon  fait,  and  feveral  other  faline  bodies 
diftilled  ever  fo  dry,  will  each  yield  a 
large  quantity  of  phlegm  ;  which  can  be 
no  other  way  accounted  for,  but  from  this, 
that  among  the  various  operations  of  the 
fire,  on  the  matter  of  a  concrete,  feveral 
particles  of  that  matter  are  reduced  to  a 
fhape  and  fixe,  requifite  to  compofe  fuch 
a  liquor  as  the  chcmifts  call  phlegm  or  wa¬ 
ter.  Scept.  Chym.  See  farther  in  the  ar¬ 
ticle  of  Water. 

t  The  name  fpirit .is  applied  by  the  che- 
mifts  to  feveral  very  different  fubftances  : 
it  denotes  in  the  general,  any  diftilled,  vo-' 
.  lacile  liquor,  that  is  not  infipid  as  phlegm, 
nor  .inflammable  as  oil  :  but  under  this 
general  idea,  are  comprehended  liquors  of 
quite  oppohtc  natures,  fome  being  acid,  as 
fpirits  of  nitre,  fait,  and  vinegar  ;  and  o 
thers  alcalious ,  which  are  fuch  enemies  to 
the  former,  that  as  foon  as  they  are  put 
together,  they  tumultuate  and  grow  hot  : 
To  which  may  be  added  a  third  kind, 
call’d  vinous,-  or  inflammable,  which  tho’ 
very  fubtle  and  penetrating,  are  not  ma- 
nifcftly  either  acid  or  alraline. 

All  rhefe  forts  of  fpirits  Mr.  Beyle  fhews 
to  he  producible  :  and  iQj  The  v’neu r, 
which  nature  fcarce  ever  produces  of  her 
■  -fei f;  fermentation  being  requifite  thereto. 
2°,  Al.ah.us  fpirits  call’d  alfo  i.rinous,  by 
reafen  of  cheir  affinity  in  many  qualities 
with  fpirit  of  urine,  are  manifcftly  not 
fimple,  hut  compound  bodies,  confifting  of 
the  volatile  fait  of  the  refpeftive  concretes 


diflolvcd  in  the  phlegm,  and  for  the  moft 
part  accompanied  with  fome  little  oil;  fo 
that  thefe  may  be  referr’d  to  the  article 
of  volatile  fairs.  30,  Acid  fpirits  appear 
to  be  producible  hence,  that  thofe  drawn 
from  common  fait  and  nitre,  arc  very  dif¬ 
ferent  in  refpeCt  of  tafte,  QPc.  from  the 
bodies  they  are  procured  from,  which  are 
not  properly  acid  :  fo  that  it  does  not  ap¬ 
pear,  that  the  fpirits  pre  exifted  in  that 
ftate,  in  thofe  bodies.  What  further  con* 
firms  the  whole,  is,  that  the  fame  body, 
merely  by  different  ways  of  ordering  it, 
may  be  brought  to  afford  either  acid,  vi¬ 
nous,  or  urinous  fpirits.  Boyle  Scept.  Chym. 

Add,  that  whereas  fait  is  laid  down  as 
the  principle  of  all  tafte  ;  and  bodies  are 
argued  to  be  faline  for  this  reafon,  that 
they  are  fapid,  *t is  implied  in  the  very  no¬ 
tion  of  a  fpirit,  that  it  have  fait  along 
with  it  ;  it  being  its  tafte  that  characteri¬ 
zes,  and  diftinguifhes  it  from  phlegm,  and 
denominates  it  acid,  vinous, or  urinous  fpi¬ 
rits.  Boyle' s  feept.  chcm. 

As  to  mercury,  which  i->  fpoke  of  by  che- 
mifts  as  a  principle,  near  a-kin  to  fpi¬ 
rit,  or  rather  is  confounded  therewith  : 
its  characters,  as  delivered  by  writers,  are, 
to  be  a  fluid  fubftance,  or  volatile  liquor, 
which  diftinguifhes  it  from  the  (aline  prin¬ 
ciple,  efpecially  fixed  fairs;  and  not  inflam¬ 
mable,  which  diftinguifhes  it  from  fulphur 
or  oil.  But,  as  this  leaves  it  undiftinguilh- 
ed  from  phlegm  ;  others  add  another  qua¬ 
lity,  v:z.  tafte,  which  is  wanting  in  phlegm, 
which  brings  the  chemical  mercury  pre- 
ctfely  to  what  we  call  a  fpirit'.  The  mcr~ 
ci.r.ts  of  vegetables  and  animals,  therefore, 
are  aheady  (poke  of  as  fpirits. 
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Operations  of  Chemistry.,  - 

3°,  Salts ,  tho’  they  feem  perfectly  fimple,  yet  when  refilled,  yield  ei¬ 
ther  an  acid,  or  an  alcohol ,  and  pblegtn ;  and  if  the  diftiiiation  be  repeated, 
do  {fill  become  purer,  and  purer,  leaving  every  rime  a  quantity  of  oily 
faces  behind ’em  ;  and  at  length,  lcfing  all  their  faline  quality,' become  in- 
fipid.  ‘  Thus,  fait  of  tartar,  which  by  a  violent  combufiion  in  the  tire,  an 
intimate  folution  in  water,  and  a  filtration, fhould  feem  perfe&ly  purified ;  yet 
if  it  be  dilfolved  per  Jeliquium ,  leaves  a  large  earthy  iediment :  and  if  the  oil 
of  tartar,  thus  prepared,  be  dried  again,  and  the  falt-jmce  be  calcined,  and 
luffered  to  diffolve  again  per  deliquiuni  ;  it  will  leave  f  ill  more  earthy  fae¬ 
ces.  And  if  the  operation  be  repeated  a  good  number  of  times,  the  fait 
will  at  length  be  all  converted  into  earth. 

All  falts  confift  of  fix’d,  and  volatile  parts ;  and  human falts,  particu¬ 
larly,  refolve,  by  diftillation,  into  an  oily  fpirit,  and  earth  :  nor  does  it  ap¬ 
pear,  that  the  chemifts  ever  get  a  fait  quite  clear  of  oil;  for  all  volatile  fait 
has  lome  fmell  j  but  that  fmell  arifes  only  from  the  oils  therein  *V 

4«,  Oils , 


The  mercury  of  foffils,  or  metals,  is  no 
other  than  a  real  running  quickfilver ; 
which  is  a  fluid  fubftance,  pcrfcfrly  re- 
fembling  a  metal  in  fufion,  nearly  of  the 
fame  weight  with  filver,  and  wetting  no 
body  but  gold.  This  body  not  being  re¬ 
ducible  into  more  Ample  matters,  by  any 
analyfis  yet  invented,  is  look’d  upon  as  a 
principle  :  ’tis  commonly  held  it  may  be 
extrafed,  ov  obtained  from  all  metals  and 
minerals.  And  the  chemifts,  in  their  wri 
tings,  give  us  divers  proceffes  for  the 
lame  ;  tho’  the  more  judicious,  and  fober 
among  them,  have  long  look’d  on  the  pre- 
tenfion  as  idle,  and  chimerical. 

But  this  principle,  mercury  or  quickfilver, 
M.  Uomb-rg  gives  us  fufficient  reafon  to 
fufpeft  not  to  be  Ample  ;  in  that  it  may 
be  deftroyed,  which  a  body  perfeClly  Ample 
cannot.  Add,  that  after  its  deftru&ion, 
there  remains  nothing  but  a  mere  earthy 
matter,  without  any  Agns  of  the  other 
parts  before  compounded  with  ir.  The 
method  that  author  took  to  deftroy  it, 
was  by  Arft  changing therunning  mercury 
into  a  perfef  metal,  gold,  by  introducing  a 
fufficient  quantity  of  the  rays  of  light  into 
its  fubftance,  by  a  long  and  expenAve  o- 
peration  ;  and  when  it  was  thus  rendered 
a  metal,  byexpoAngit  to  a  burning  glafs, 
which  in  a  little  time  carried  off  the  grea- 
tett  part  of  its  fubftance  in  fumes,  leaving 
‘nothing  behind  but  a  light  earthy  duft. 
Mem  An  V  Acad.  R.An.  1709,  See  further  un¬ 
der  the  article  Mercery. 


*  Sab  feems  the  leading  principle  of 
the  chemifts,  who  generally  grant  falts 
the  moft  conftderable  and  aftive  parts  pro¬ 
curable  by  chemiftry  from  mixt  bodies. 
Its  character  is  to  be  fcluble  in  water, and 
unrefoluble  by  fire  ;  but,  under  this  cha¬ 
racter  it  is  incapable  of  being  percei  ved  by 
us  ;  and  needs  to  be  joined  or  combined 
with  fome  other  principle,  to  make  it  fen- 
fible. 

We  have  three  .kinds  of  falts,.  two 
whereof  are  volatile,  and  the  third  fix’d; 
the  volatile  are  acid  and  urnou  falts,  the 
fix’d  Uxivious ,  or  thofe  drawn  from  afhes: 
the  two  latter  are  alfo  call’d  alcalious  falts, 
or  ale  dies ,  the  one  volatile,  the  other  fix’d. 
We  do  not  know  theprecife  figure  of  each 
of  thefe  falts;  but  to  judge  of ’em  from  their 
effe&s,  the  moft  commodious  and  proba¬ 
ble,  according  to  M.  Homberg ,  the  great 
reformer  of  the  doCbrine  of  falts,  is,  for 
acids,  to  be  pointed,  and  thofe  points  tip¬ 
ped  with  fulphurous  matter;  that  of  uri¬ 
nous  feems  to  be  a  fponge,  containing  a 
part  of  the  acid,  and  a  little  foetid  oil  ; 
that  of  lixivious  falts,  appears  likewife, 
a  fponge,  containing  only  the  remainder 
of  the  acid,  which  the  calcining  fire  could 
not  carry  off. 

i°,  If  add  falts  were  found  pure,  and 
without  any  mixture,  they  would  all  be 
of  the  lame  nature  ;  and  the  diverfity 
that  appears  in  ’em,  as  procured  by  diftil¬ 
lation,  S ?c.  is  a  full  proof  of  their  being 
compounds,  at  leaff  of  their  having  fome- 
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4°,  Oils,  by  diftillation  refolve  into  an  oil ,  an  acid  fait ,  and  •water  •  and0^* 
the  oil  diftilled  ever  fo  often,  does  always  leave  earth  behind  it ;  fo  as,  at 

length,  • 


thing  heterogeneous,  or  adventitious  to  the 
faline  nature  accompanying  them.  In  ef¬ 
fect,  fulphur,  on  M.  Homberg's  principles, 
is  a  conftant  and  infeparable  attendant 
thereof :  from  this  appendage  of  fulphur,  it 
is,  that  they  derive  all  their  aftivity ;  and’tis 
the  fame'  fulphur  that  characterizes,  and 
makes  the  difference  between  ’em.*  Hence 
acid  fab s  are  rang’d  by  the  author,  into 
three  eludes,  viz-  fuch  as  contain  an  anf 
mal  or  vegetable  fulphur ;  under  which 
come  all  the  acids  diftill’d  from  plants, 
fruits,  woods,  Qpc.  andfpirit  of  nitre  :  f  ich 
as  contain  a  bituminous  fulphur  ;  to  wnich 
belong  the  acid  Hr  Its  <  f  virriol,  common 
fulphur,  and  alum  :  and  fuch  as  contain  a 
more  fix’d  mineral  fulphur  ;  as  the  acids 
drawn  tiom  fea  fairs,  and  fid  gems. 

T  .ole  of  the  firft  clafs,  aft  more  fwift- 
Iy  than  thofe  of  the  other,  by  reafon  a- 
mmal,  and  vegetable  fulphurs  being  very 
light,  i,  e.  taking  a  deal  of  room,  and  en¬ 
larging  the  furface,  give  the  better  handle 
to  the  flame  to  agitare  and  drive ’em  on; 
but  the  fame  enlargement  of  the  points, 
prevents  their  entering  •  into  the  denfer 
and  more  compact  bodies  :  thofe  of  the 
fecond  clafs  are  the  lead  nimble,  by  rea¬ 
fon  the  bituminous  fulphur  is  loaden  with 
a  deal  of  earth,  which  ferves  it  as  a  ma¬ 
trix  ;  and  accordingly,  thefc  are  incapa¬ 
ble  ,  fingly,  of  ditfolving  metallic  bodies. 
Laftly,  the  metallic  fulphur,  being  the  mo  ft 
fix’d,  h  e.  its  parts  the  fmalleft  and  moft 
compaft,  the  acids  it  accompanies,  do  (till 
retain  fine  points,  and  thereby  become  ca¬ 
pable  of  infinuating  into  the  denfeft  bo¬ 
dies,  and  feparating  ’em  :  tho’  for  the  fame 
reafon  they  give  but  little  hold  to  flame. 

Acid  fairs  join’d  with  lixivious  ones  com- 
pofe  mix’d  or  intermediate  fairs,  accor¬ 
ding  to  the  nature  of  the  acids  employ¬ 
ed  therein.  V.gr.  fpirit  of  nitre,  with  fait 
of  tartar,  produces  true  falr-petre  ;  fpirit 
of  fair,  with  fait  of  tartar,  produces  true 
common  fait  ;•  fpirit  of  vitriol,  with  fait 
of.  tartar,  produces  true  vitriol,  OPc.  which  j 
are  all  intermediate  falts,  i.e.  partly  fix’d,  ' 
and  partly  volatile,  the  two  ingredient; 
felts  Hill  retaining  their  volatile  and  fix’d 


natures.  Acids  join’d  with  urinous  falts, 
compofe  another  fort,  call’d  ammoniac 
falts,  which  are  always  volatile,  by  rea¬ 
fon  both  the  ingredient  fairs  are  fo. 
Acid  falts ,  arc  ufually  fuppofed  to  be 
antagonifts  to  alcalious ,  (z.  e.  urinous  and 
lixivious)  by  reafon,  upon  their  mixture, 
there  always  enfues  a  violent  ebulli¬ 
tion,  and  effervcfccnce  ;  blit  it  would, 
perhaps,  be  more  juft  to  look  on  this  ebul¬ 
lition  not  as  a  combat,  but  rather  a  Tuna¬ 
ble  and  amicable  conjunction  of  two  fub- 
ftances,  which  were  naturally  united,  and 
had  only  been  feparated  by  the  violence  of 
the  fire,  now  reftoring-  themfelves  into 
the  fame  places,  out  of  which  they  had 
been  torn.  Accordingly,  the  latter  are 
compared  to  {heaths,  and  the  former  to 
points  or  fpicula  fit  to  enter  the  fame. 
Thefe  points  or  acids  do  not  only  enter 
the  pores  or  fheaths  of  alcaline  falts,  but  all 
other  bodies,  whofe  pores  have  a  like  con¬ 
formation  ;  whence  fuch  bodies  are  call’d 
terreftrial  or  metallic  aJcalies.  Mem.  de 
VAcad.  Ax.  1 702.  See  more  on  the  fubjeft 
of  acid  falts,  in  the  article  menflruums. 

2°,  In  all  native  falts,  both  foflil,  vege¬ 
table  and  animal,  after  the  violence  of 
the  fire  has  feparated  all  the  volatile  parts, 
there  ftill  remains  a  fix'd  fait,  to  be  drawn 
from  the  faeces  by  lotion,  or  lixiviation  ; 
hence  call’d  a  lixivious  fait.  Thefe 
lixivious  falts  are  no  other  than  the  relicks 
of  the  acid ,  which  the  fire  was  nor  able  to 
feparatc  from  the  earth  of  the  mixt,  but 
may  be  feparated  by  diflolving  ’em  in 
common  water.  The  tafte  of  thefe  lixi¬ 
vious  falts  is  very  different,  according  to 
the  quantity  of  the  acid  ftill  remaining  af¬ 
ter  calcination  :  part  of  which  is  capable 
of  being  volatiliz’d,  and  difengag’d  by  fur¬ 
ther  operations  ;  as  by  a  more  intenfa 
heat ;  or  by  diflolution,  digeftion,  filtra¬ 
tion,  and  evaporation  frequently  repeat¬ 
ed  ;  or  laftly,  by  adding  fomc  urinous  fait, 
to  abforb  the  fume. 

3°,  We  have  three  forts  of  urinous  falts  : 
the  firft,  that  of  plants,  or  animals,  which  is 
the  fame  ;  the  fecond  is  foflil;  and  the  third 
of  an'  intermediate  kind,  partaking  both 
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of  the  foiTil  and  vegetable  nature  ;  the  fir  ft 
is  volatile,  and  the  two  latter  fix’d.  By 
urinous  falts,  wc  mean  all  fuch  as  partake 
of  the  tafte  or  fmell  of  urine.  Their  ef¬ 
fect  in  volatilizing  fix’d  falts  is  notorious  : 
for  being  added  to  common  fait,  there  ari- 
fes,  by  fife,  a  fait  of  a  volatile  kind,  cal¬ 
led  a  fal  ammoniac.  Tho’,  for  volatili¬ 
zing  the  fix’d  falts  of  plants,  the  urinous 
falts  of  plants  arc  not.  fo  proper  as  the  uri¬ 
nous  fairs  of  the  intermediate  clafs,  fuch 
as  alum  :  and  for  the  fix’d  falts  of  foftils, 
the  foffil  urinous  fait  is  fitteft,  viz.  bo¬ 
rax.  Homb.  ubi  Jupra. 

All  the  forts  of  fairs,  then,  do  through¬ 
out,  appear,  avowedly  compound,  and  un- 
clemcntary  :  and  that  they  are  likewife 
producible ,  de  novo ,  and  convertible  into  one 
another,  is  ftrenuoufly  argued  by  Mr. 
Boyle.  The  two  chief  qualities,  wherein 
they  all  agree,  and  which  therefore  make 
up  the  common  received  notion  of  fait  in 
general,  he  obferves,  are  to  beeafilydif 
foluble  in  water,  and  to  afteSt  the  palate 
fo  as  to  caufe  a  fenfe  of  tafte.  Now, 
fince  the  invifible  particles,  which  com- 
pofe  the  vifible  portions  of  a  fait,  may  be 
fo  contriv’d  as  to  make  other  parcels  of 
matter,  which  have  the  qualities  that  de¬ 
nominate  bodies  fulphurous ,  or  fpirituous  ; 
as  we  fee  in  nitre’s  being  made  inflamma¬ 
ble  :  why  may  not  other  corpufclcs,  or 
fmall  portions  of  matters  not  faline,  be  fo 
broken  into  minute  parts,  and  thefe  fo 
fhaped  and  connected,  as,  when  duly  af 
fociated,  to  compofe  a  body  capable  of  dif-* 
folution  in  water,  andof  aftefling  the  or¬ 
gan  of  tafte. 

That  a  difpofirion  to  be  difloluble  in  a 
liquor,  may  be  acquired  by  mixture,  and 
a  new  texture  of  parts,  appears  from  many 
inftances  :  and  as  for  the  tafte,  'tis  fome 
queftion,  how  far  the -neceffity  thereof 
may  confift  with  another  principle ;  for 
the  pureft  oils  are  fapid,  yet  will  nor  d-if- 
folve  in  water  ;  fo  that  there  does  not  ap¬ 
pear  any  ftrift  connexion  between  being 
fapid ,  and  foluble  in  that  fluid.  Helmont  af 
fares  us,  that  by  Paracelfus's  fa]  circulatum, 
foil'd  bodies,  among  which  he  inftances 
ftones,  may  be  tranfmuted  into  aftual 
fait,  equal  in  weight  to  the  body  whereof 
it  was  made  ;  confequenrly,  as  the  che- 
mifts  allow  of  fulphur,  mercury,  &<,.  in 
fuch  bodies,  it  appears*  that  the  fame 
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portions  of  matter,  which  pre-exftifted  in 
the  form  of^thofe  Ample  ingredients,  muft, 
by  the  operation  '  of  fire,  and  the  men.- 
ftruum,  have  been  converted  into  fait. 

For  acd  falts. ;  wemayinftance  in  fait-' 
petre,  which,  tho*  ic  have  no  acid  tafte, 
may  be  made  to  afford,  by  diftillation,  a- 
bove  three  quarters  of  its  weight,  of  a  high¬ 
ly  acid  liquor  ;  yet  it  docs  not  appear,  that 
fuch  a  great  proportion  of  acid  particles,  or 
poUibly  any  proportion  at  all,  is  employed 
by  nature,  in  the  compofitionof  nitre. 

For  urinous  falts,  wc  have  an  inftance  of 
their  produ&ion,  in  the  fair,  obtained  by 
diftillation,  from  foot  ;  for  tho’  the  wood 
we  burn  in  our  chimneys,  feem  to  have 
nothing  of  the  tafte  or  fmell  of  urine  ; 
nor  have  the  diflblutions  of  the  faline  parts 
of  fuch  wood,  been  obferv’d  to  have  any  af¬ 
finity,  in  tafte,  or  odour  thereto  ;  yet 
when  wood  is  burnt  in  the  fire,  and  the 
foot  afforded  by  it  diftill’d,  we  get  a  white 
volatile  urinous  fait,  like  whar  is  afforded 
by  blood  urine,  or  the  like. 

For  l  x  v  ous ,  or  the  fix'd  falts  of  calcin’d 
bodies,  the  chemifts  thcmfelves  are  not  en-s 
tirely  agreedj  For  however  the  prevail¬ 
ing  opinion  may  be.  that  thefe  fix’d  alca- 
lies  pre  exift  in  mix’d 'bodies  ;  Hdmont  ve¬ 
ry  ingenioufly  propofes  another  origin, 
and  holds  ’em,  as. to  their  alcaline  form, 
produffions  of  the  fire,  by  whofe  violent 
aflion,  a  part  of  the  fair,  which  in  the 
concrete,  is  all  naturally  volatile,  laying 
hold  of  fome  parts  of  the  fulphur  of  the 
fame  body,  both  become  melted  together, 
and  thus  fix’d  into  an  alcali  :  which  fixa¬ 
tion  he  exemplifies,  by  what  happens  when 
falt-petre  and  arfenic,  tho’  both  volatile, 
when  expofed  to  the  fire,  are,  by  its  ope¬ 
ration  flux’d  and  made  to  fix  each  other  : 
tho’ what  feems  to  overthrow  thisaccount, 
is,  that  the  fire  may  not  perhaps  be  always 
found  a  neceflary  agent,  in  the  production 
of  a  lixivious  alcali  :  for  Mr.  Beyle  cells  us 
of  a  piece  of  true  native  Egyptian  nitre, 
which  appeared  to  have  all  the  properties 
of  a  fix’d  alcali.  That  author  purfues  the 
point  further  ;  and  (hews  how  to  make 
alcalies  from  fea  fait  and  (alt  petre,  tho’ 
confefledly  acids  how  alcalies  may  be 
deprived  of  their  alcaline  form,  and  turn’d 
into  other  fubftances  ;  how  common  fait 
may  be  procured  from  fandever,  a  fix’d 
alcali,  &c.  Producib.  of  Qhem.  Princip. 

.  length. 
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leneth,  it  all  becomes  earth  *;  as  Mr.  Boyle  allures  us  from  experiments  ; 

and 


*  The  chemifts  lay  down  inflammabi¬ 
lity  as  what  chara&erixes  their  principle 
fulphur :  whence  it  happens,  that  three 
fubftances,  manifeftly  different  in  confl¬ 
uence,  and  texture,  come  neccffarily  to 
be  referr’d  to  fulphur  :  the  inflammable 
fubftance,  obtained  from  mixt  bodies,  by 
means  of  fire,  appearing  fometimes  in  form 
of  an  oil,  which  will  not  mix  with  water  ; 
fort^lijmes  in  form  of  an  inflammable  fpi- 
rit,  which  will  readily  unite  with  that  li¬ 
quor  ;  and  fometimes  in  form  of  a  confi- 
ftent  bo'dy,  not  unlike  foffil  fulphur.  Now, 
what  in  moft  mix’d  bodies  is  call’d  ful¬ 
phur,  need  not  be  conceived  as  any  pri¬ 
mordial  ingredient,  but  rather  as  a  gene¬ 
rated  and  refulting  thing  :  for  fulphur  it 
felf  is  made  of  the  fame  univerfal  matter 
with  other  bodies  ;  and  is  only  a  coalition 
of  certain  particles  thereof,  whofe  aggre¬ 
gate,  by  having  a  particular  texture,  &c. 
becomes  difpofed  to  be  turn'd  into  fire, 
and  ufually  alfo  into  flame  ;  and  there¬ 
fore  if  the  like  texture  may  be  found  in 
portions  of  matter,  in  other  refpefts  dif¬ 
ferent,  or  if  art  and  chance  can  frame, 
and  bring  together  particles  of  matter  fo 
difpofed,  or  can  give  ’em  fuch  a  texture  as 
difpofes  ’em  to  kindle,  flame,  or  burn  a- 
way  ;  thcfe  qualifications  entitle  it  to  the 
nature  of  a  fulphur,  whether  it  partici¬ 
pate  of  the  chemifts  primaeval  fulphur,  or 
not. 

And,  that  it  is  not  neccffary  the  oil,  pro¬ 
cured  by  fire  from  mixts,  be  a  primaeval  e- 
lement,  may  be  argued  from  the  growth 
of  plants,  fed  merely  by  water;  which  ne¬ 
vertheless  afford  an  oil  in  diftillation  :  and 
we  fee  that  in  olive  trees,  almond  trees, 
Walnut  trees,  &c.  the  rain  water,  which 
infinuates  it  felf  into  their  roots,  is,  by 
fucceflive  changes  of  texture,  reduced  in¬ 
to  the  oil,  which  the  fruit,  by  exprefiion, 
fo  plentifully  yields.  And  to  obviate  the 
fufpicion  of  common  water  being  impreg¬ 
nated  with  any  fulphurous  juices  of  the 
earth,  it  maybe  added,  that  dirtill’d  wa¬ 
ter  will  nourifh  a  vegetable.  What  is 
more,  Mr.  Boyle  relates  an  experiment, 
whereby  from  two  diftill’d  liquors,  both 
diffoluble  in  water,  and  both  held  by  the 
chemifts,  as  elementary  bodies,  viz.,  oil  of 


vitriol,  and  aleohol  of  wine,  he  procured 
a  confiderable  quantity  of  chemical  oil,  of 
a  very  different  nature  from  either  of  the 
ingredient  liquors.  Producib.  of  Chym. 
Prin. 

This  oil,  or  fulphur,  of  vegetables  and 
animals,  is,  according  to  Helmont,  reduci¬ 
ble,  by  means  of  lixivious  fairs,  into  foap  ; 
as  that  -  foap  is,  by  repeated  diftillations 
from  a  caput  mortuum  of  chalk,  into  infipid 
water.  Id.  Scept.  Chym. 

For  the  produ&ion  of  that  kind  of  ful¬ 
phur  call’d  inflamifiable  fpirits,  it  has  alrea¬ 
dy  been  touch’d  on,  in  fpeaking  of  fpirits . 
For  that  of  confident  fulphurs,  it  does  not 
appear,  that  any  fuch  fubftance  is  really 
procurable,  either  from  vegetables  or  ani¬ 
mals  :  what  the  chemifts  have  ufually  ta¬ 
ken  for  vegetable  fulphurs,  Mr.  Boyle 
{hews  to  be  no  other  than  foflil  fulphurs, 
and  to  be  feparated,  not  from  the  matter' 
of  the  vegetable,  but  from  that  of  the 
foflil  matters  ufed  in  the  procefs.  And  as 
for  the  fulphurs  fometimes  obtain’d  from 
metals,  and  minerals,  ’tis  much  to  be  doubt¬ 
ed  whether  they  belong’d  thereto,  as  ef- 
fential  ingredients,  or  were  only  corpuf- 
cles  of  common  fulphur,  perhaps,  a  little 
alter'd,  and  mingled  with  other  parts  efi: 
fential  to  the  mineral.  Thus  we  fee  in 
native  cinnabar,  the  mercury,  which  che¬ 
mifts  fuppofc  a  compleac  metal,  is  fo  mix’d 
with  another  body,  as  not  to  be  diftin&ly 
difcerniblc,  till  feparated  by  the  fire  :  and 
from  this  cinnabar,  fuJphurhas  been  fome¬ 
times  obtain’d.  Add,  that  as  a  large  quan¬ 
tity  of  common  fulphur  is  eafily  Separable 
from  vitriol  marcafites  ;  it  appears  poffi- 
ble  for  fome  common  fulphur  to  remain 
more  elofely  mix’d  with  the  faline  and 
metalline  parts  of  the  vitriol,  afforded  by 
the  fame  marcafites  ;  from  which  latent 
corptifcles  may  proceed  the  fulphurous 
fmell,  &c.  oblerv’d  in  vitriol  and  its  oil. 
See  Beyle's  Prcdur.b.  of  Chym.  Pnncip, 

M.  tlwberg  refines  confiderably  on  the 
notion  of  the  principle  fulphur.  That  oily, 
or  fatty  matter,  found  in'  the  analyfis  of  all 
plants,  and  animals,  and  lome  minerals, 
and  which  has  been  always  taken  for  the 
chemical  principle  fulphur;  cannot  be  a 
[principle.,  on  his  foundation  ;  fince  it  may 
1  B  b  be 
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and  as  we  our  felves  have  found  from  a  like  experiment,  made  in  oil  of 
guaiacum  ’ 


be  reduced  into  other  Ampler  matters. 
Add,  that  as  he  lays  down  the  principle 
fulphur  for  the  only  aCtive  one, and  which 
of  confequence  fhould  be  found  in  all 
mixts  ;  this  oily  matter  is  wanting  in  moll 
minerals,  and  therefore  cannot  be  the  on¬ 
ly  a&ive  principle.  In  the  analyfis  of  ah 
oil,  its  whole  fubftance  refolve9-  into  a 
deal  of  aqueous  liquor,  a  little  infipid 
earth,  and  a  little  fait,  partly  fix’d  and 
partly  volatile  ;  the  real-  principle  ful- 
phur,  which  connefted  thcfe  principles 
together  to  make  an  oil,  is  loft  in  the  o- 
peration  ;  the  whole  ftudy  of  the  artift 
being  only  to  feparate  the  principles  from 
each  other.  And  as  the  principle  fulphur 
is  only  fenfible  while  join’d  with  fome  o- 
thcr  of  the  principles,  which  ferve  it  as 
a  vehicle;  it  muft  of  neceflity  efcape  from 
whoever  would  ftrip  it  of  all  heteroge¬ 
neous  matter. 

This  fulphur  may  either  be  confider’das 
‘ mingled ,  and  retain’d  in  fome  other  mat¬ 
ter  ;  which,  as  it  is  aqueous,  faline,  ear¬ 
thy,  or  mercurial,  the  refult  will  appear 
under  the  figure  of  fpirit  of  wine,  oil,  bi¬ 
tumen,  or  metal ;  none  of  which  are  the 
principle  fulphur  :  or,  it  may  be  confider’d 
as  pure,  and  without  a'ny  mixture;  in 
‘  which  laft  fenfe  alone,  it  is,  that  fulphur 
is  to  be  accounted  a  principle,  and  the 
only  a£tive  principle  ;  leaving  to  the  reft 
the  appellation  of  fulphurous  matters. 
Now,  all  mixts,  that  excellent  author  ob- 
ferves,  in  palling  a  rigorous  analyfis,  lofe 
’  the  principle  fulphur,  which  was  the  band 
of  the  compofition  ;  fo  that  the  more  the 
chemift  endeavours  to  extricate,  and  dif- 
engage  it,  the  lefs  he  finds  it. 

f  Earth,  by  the  chemifts  call’d  terra 
damnata,  of  all  fubftances  feems  fo  have 
the  faireft  claim  to  an  elementary  nature; 
in  regard  the  violence  of  the  calcining 
fire  Ihould  leem  to  have  driven  away  all 
the  mercurial  and  other  volatile  parts, 
and  have  quite  burnt  out  the  fulphurs, 
which  are  often  more  fix’d  than  the  reft  ; 
as  the  water,  on  the  other  hand,  fhould 
have  diflblved  all  the  fix’d  fait:  and  yet,  as 
to  the  characters,  whereon  the  fimplicity 
and  immutability  of  the  earthy  part  of 


bodies  are  fuppofed  to  depend,  v.gr.  its  not 
diflolving  in  water,  its  not  affe&ing  the 
tafte,  and  not  having  flown  off  with  the 
other  parts  ;it  will  be  found  that  thefe  too, 
are  producible,  may  be  compounded,  &c. 

Mr.  Boyle  has  Ihewn,  that  not  on- 
Iy  each  of  thefe  qualities  feparately, 
but  all  of  them  together,  may  and  fre¬ 
quently  do,  arife  from  the  mixing  ^^va- 
rioufly  managing  of  compound  fubftances, 
wherein  before  they  were  not.^  Thus 
from  oil  of  vitriol,  and  fpirit  of  wine, 
tho’  both  difloluble  in  water,  and  fapid, 
he  has,  by  digeftion  and  diftillation,  pro¬ 
cured  a  large  quantity  of  a  fubftance  in- 
diffoluble  in  water,  infipid  and  fixed.  So 
alfo  glafs,  which  tho’  not  oniy  a  compoun¬ 
ded,  but  a  recompounded  body,  (chefand, 
and  other  ftones,  which  themfelves  are 
mix’d  bodies  being  further  compounded 
with  the  falts  that  diflolve  them)  has  yet 
all  the  three  qualities,  which  the  che¬ 
mifts  require  in  their  earth  ;  for’tis  tafte- 
lcfs,  difloives  not  in  water,  and  is  fix’d  in 
the  fire.  And  if  afhes  be  of  themfelves  ca  ¬ 
pable  of  vitrification,  as  the  chcmffts  teach ; 
how  are  we  furc,  that  in  common  afhes, 
freed  after  the  ufual  manner,  from  their 
fixed  fait,  what  is  called  a  fimple  earth, 
may  not  be  a  body  compounded  of  two, 
or  more  fubftances,  which  by  their  coa¬ 
lition,  and  new  texture,  produced  by  the 
aflion  of  the  fire,  have  been  brought  to  a 
kind  of  vitrification  ’ 

That  earth  may  be  produced  de  novo,  may. 
likewife  be  argued  hence,  that  if  fait 
of  tartar  be  diflblved  in  fair  water,  • 
there  will  remain,  after  numerous  fil¬ 
iations,  and  after  every  Angle  one,  a  fub¬ 
ftance  in  the  filtre,  which  has  all  the  che¬ 
mical  characters  of  earth.  The  terra  dr.m- 
nata  of  vitriol  appears  evidently  no  ele¬ 
mentary  body,  from  its  purplim  colour, 
its  weight  far  exceedingthat  of  earth,  &>c. 

In  etfeft,  in  fome  bodies,  particu¬ 
larly  thofe  of  the  metalline  kind,  the 
calcining  fire  does  not  operate  as  in  others, 
particularly  vegetables  ;  fince  fomerimes 
almoft  the  whole  weight  of  a  mineral 
fhall  be  found  in  what  they  call  its  calx  ; 
as  we  fee  in  tin  calcined  fer  fe :  which  calx 

is 
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Salt,  water,  oil,  and  earth,  when  pure,  feem  to  be  the  fame  in  all  bo-J^81' 
<iies  :  and  all  the  difference  in  fuch  bodies,  arifes .from  a  fpirit,  which  refides  He  7a 
in  the  oil,  and  is  thence  denominated  the  reElor 9or  or chaus.  Diftill,  e.  gr.  ci 
namon  and  wormwood  as  long  as  you  pleafe  ;  and  you  will  have  water,  jVir/f.  ’ 
fpirits  and  oils,  that  have  the  feveral  taftes  and  fmells  of  cinnamon,  and 
wormwood  :  then,  burning  what  remains,  you  will  have  falls,  and  earths, 

•  in  all  refpe£ts  alike,  But  the  odorous  water  abovementioned,  in  time, 
lays  afide  its  oil,  and  becomes-  infipid  in  both  ;  or,  if  it  be  expos’d  to  a 
gentle  fire,  the  fpirit  all  exhales,  and  leaves  it  vapid  :  whence  it  appears,  that 
the  difference  lay  wholly  in  the  oil.  Now,  pour  fome.of  the  oil  on  the  water 
thus  effete,  and  beat  ’em  ftoutly  together, and  y.ou  will  have  the  odorous  waters 
of  the  plants  again.  Or  pour  on  frefh  water,  till  at  length  it  undergo  no  altera¬ 
tion,  and  yGu  will  have  oils,  perfectly  alike  ;  i.  e.  the  oil  of  cinnamon,  and  that 
of  wormwood,  will  be  of  the  fame  kind.  Whence,  again,  it  appears,  that  the 
fpiritus  rettor  is  the  caufe  of  all  the  difference.  Add,  that  to  whatever 
this  fpirit  is  join’d,  whether  to  oil,  fait,  earth,  or  water,  you  will  in  each 
have  all  the  ffrength,  and  virtue  of  the  plant. 

Tho’  bodies  are  not  r^foluble  by  chemiftry  into  any  fimple,  immutable 

*  elements ;  yet  they  all  terminate  in  a  certain  number  of  principles  II. 

From  vegetables ,  e.  *gr.  are  drawn  five  ;  viz,. 

i°,  Water,  20,  Spirit,  which  is  nothing  bgt  oil  fo  attenuated  as  to  be 
mifcibie  with  water  ;  3°, fait,  earth. 

From  animals  are  drawn  a  fike  number  pf  principles  ;•  between  which,  • 
and  thofe  of  vegetables,  the, re  is  lcarce  any  difference  ;  except,  that  the  fait 
of  animals  is  volatile;  and  that  of  vegetables  fix’d;  and  that  the  latter 
yield  an  acid  fait,  which  the  former  do  not  f. 


is  in  great  meafirre  reducible  fametimes 
into  a  body  of  the  fame  nature  with  that 
which  afforded  it;  and  fometimes  into 
another  body,  far  from  being  elemen¬ 
tary  :  as  in  the  redu&ion  of  minium  into 
lead,  afhes  of  antimony  into  glafs,  &*c. 
See  further  in  the  chapter  earth,  as  an  in- 
fint  merit. 

II  As  vigoroufly  as  Mr.  Boyle  combats  the 
elements,  yet  he  allows,  i°,  That  many 
mineral  bodies  may  be  refolved  into  a 
faline ,  a  fulphurous,  and  a  mercurial  one  ;* 
and  that  almoft  all  vegetable  and  animal 
concretes,  may  be  reduced,  by  fire,  into 
five  fubftances,  fait ,  fpirit,  oil ,  phlegm ,  and 
earth ;  of  which  the  three  former  being 
.  more  operative  than  the  two  latter,  may  be 
look’d  upon  as  the  three  affive  principles, 
and  by  way  of  eminence  be  call’d  the 
three  principles  of  mixt  bodies.  2°,  That 
thefe  principles,  tho’  they  be  not  perfect¬ 
ly  fimple,  may,  without  inconvenience,  be 
filled  the  elements  of  compound  bodies, 


and  be&r  the  names  of  thofe  fubftances 
which  they  moft  referable,  and  which  are 
manifeftly  predominant  in  ’em  ;  becaufe 
no  one  of  thefe  elements  feems  divifible 
by  the  fire  into  four  or  five  different  fub¬ 
ftances,  like  the  concrete,  whence  it  was  ; 
feparated. .  50,  That  feveral  qualities  of 
a  mixt  body,  and’efpecially  the  medicinal 
powers,  do,  for  the  moft  part,  lodge  in  one 
or  other  of  thefe  principles.  Sfept.  Chym. 

f  It’is  remarkable  enough,  that  the  or¬ 
der  wherein  thefe  principles  fucceed  each 
other  is  different,  according  as  the  mixt 
has  undergone  a  fermentation  or  not  :  if  it 
have,  the  fpirituous  liquors,  and  volatile 
falts  rife  firft,  then  the  aqueous  liquors, 
then  faetid  oils,  leaving  a  caput  mortuum 
at  bottom,  which  affords  a  fix’d  fait  and 
earth  If  it  have  not  fermented,  the  a- 
queous  liquor  precedes  the  volatile  falts, 
and  fpirits  ;  the  other  matters  following 
in  the  order-  abovementioned.  Romberg , 
Mem.  del* Acad.  R.  An.  1702* 


Bb  2 


As 


Theory  of  Chemistry. 

As  to  foffils ;  fome  of  ’em,  we  have  already  fhewn,  are  refoluble  into 
two,  and  others  into  three  principles*. 


*  That  accurate  chemift,  M.  Homherg, 
in  his  new  Ejf^s  de  Chemie>  lays  down  the 
principles  of  foflil  bodies  to  be  fait,  ful- 
phur,  mercury,  water  and  earth  :  not  that 
all  foffils  contain  ’em  all ;  for  mercury, 
he  {hews,  is  not  a  common  principle  :  but 


fome  have  it,  as  metals  and  metallic  mi¬ 
nerals  ;  and  others  not,  as  ftones,  earths, 
foflil  falts,  &c.  The  principles  of  all  animal 
and  vegetable  bodies,  according  to  the 
fame  author,  are  fait,  fulphur,  earth  And 
water.  Mem.  de  l' Acad.  An.  1 702. 
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THE  chemifts,  by  feparating,  and  uniting,  refolving  and  com- Few  efeffs  o, 
pounding  bodies,  produce  an  infinite  number  of  effetts ;  all  which$°^,0”i  & 
may  be  commodioufly  enough  reduced  to  four  general  clafTes  :yiz>,  ■ 
MagifterieSy  Extracts ,  ElixirSy  and  Clyffus' s. 

Magiftery  is  a  name  given  by  the  antient  chemifts  to  the  mafler-piece  oi'Magtfery,  tie 
their  art  5  which  is  a  change  of  the  form  of  any  bodyt  in  all  its  parts}  without  iWtion 

making  any  alteration  in  the  quantity  thereof.  Or,  a  magiftery  is  a  body  redu¬ 
ced  into  another  bodyy  yet  all  its  former  fubftance  retained.  Thus  Paracelfus  : 

If  you  have  the  matter  of  gold,  and  know  how  to  prepare  it,  fo  as  in 
one  moment  to  render  ail  that  gold  a  potable  liquid  \  it  is  a  magiftery  of  • 
that  thing.  .Or  if  you  can  convert  mercury,  or  filver,  or  gold,  into  its  ‘ 

“  ens primumy  or  radical  liquid that  is,  if  you  can  penetrate  its  whole, 
intimate  fubftance,  and  render  it  potable,  by  the  admixture  of  a  menflruum% 
which  fhall  refolve  whatever  was  coherent  in  the  body,  “  it  is  a  magiftery.’’ 
Confequently,  magifteries  require  the  alcaheft,  or  univerfal  diffolvent.  . 

But  the  apothecaries,  and  lefts  knowing  among  the  chemifts,  apply  ma-  Popular  notion 
giftery  to  any  conliderable  change  of  a  body  into  another  form  ;  particular-0''  *  e’7’ 

ly  to  certain  powders  diflojved  by  menftruums,  and  precipitated.  Thus 
if  you  take  an  ounce  of  pearls,  and  diifolve  it  in  one  or  two  ounces  of  ftpi-  *  '  . 
rit  of  vinegar,  and  then  caft  in  fait  of  tartar  to  precipitate  the  ftolution  ; 
the  powder  of  pearls,  before  ftuftained  in  the  vinegar,  will  be  now  found 
at  the  bottom  of  the  velfel  ;  which  powder  is* perfectly  the  fame  with  the 
body  or  fubftance  of  the  pearls  :  and  this  powder,  when  wafh’d,  is  call’d 
magiflery  of  pearls. 

A  magiftery  is  diftinguiftftd  from  an  extraft,  and  an  elixir,  in  that,  in  the 
latter  there. is  a  feparation  of  parts j  ftome  beingtaken  and  others  left  behind. . 

20,  Ext  raft. 
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2°s  Extract  is  the  pure,  and  efficacious  part  of  a  body,  feparated  from 
the  lefs  efficacious  parts,  by  means  of  fome  liquor,  or  diflolvent.  Or, 
an  extratt  is  a  chemical  elfeCt,  perform'd  in  a  fmgle  body,  by  feparating. , 
and  extracting  the  homogeneous’  parts  thereof,  without  changing  'em  :  thus, 
if  you  have  mercury,  and  from  this  mercury  feparate  the  corrofive  ful- 
phur  ;  this  fulphur,  thus  feparated,  is  call’d  the  extract  of  mercury. 

And  hence,  all  tinBures  are  extracts.  But  it  is  to  be  carefully  noted,  that 
in  extracts,  the  parts  are  to  be  aCtually  feparated  ;  for  if  they  be  com¬ 
pounded  together,  and  fo  both  changed,  it  is  denominated  an  elixir. 

3  °,  Elixir ,  according  to  the  antient  chemifts,  and  phyficians,  is  an  ef- 
fence,  or  rather  magiltery,  of  feveral  bodies  join'd  together  :  thus,  e.  gr.  if  I 
take  aloes,  myrrh,  and  faffron,  of  each  an  equal  quantity  ;  and  by  dige- 
ftion  reduce  thofe  three  into  one  potable  form  ;  it  is  call’d  an  elixir  : 
if  I  only  took  one  of  thofe  ingredients,  e.  gr.  faffron,  it  would  be  a 
magi  fiery. 

An  elixir,  therefore,  is  a  compound  magiftery,  i.  e.  a  compofitio  nof 
various  bodies,  chang’d  after  the  fame  manner  as  a  fingle  body  is,*  in  a 
magiftery. 

Yet  fome  authors  ufe  elixir  for  a  fort.of  compound  extraCf  ,•  i.  e.  a  tinc¬ 
ture  orelfence,  drawn  from  feveral  bodies  combined  together  :  as  if  from 
worm-wood,  .fage,  and  euphorbium,  blended  together,  a  tinClure  be  drawn 
by  means  of  fome  menftruum. 

40,  Clyffus :  in  this  the  three  former  effeEls  are  united :  thus,  if  you  have 
four  or  live  bodies,  and  from  each  of  ’em  draw  a  tin&ure  or  extraCl ;  and 
mix  thefe  together,  it  is  called  a  clyffus.  Take,  e.  gr.  aloes,  faffron,  and 
myrrh,  and  pour  fpirit  of  wine  upon  ’em  ;  this  will  draw  out  the  refinous 
fubftance  from  the  myrrh  and  aloes,  and  the  fubtile  oil  from  the  faffron ; 
leaving  the  feces  at  the  bottom.  This,  fome  call  an  elixir,  but  inaccurately  ; 
for  an  elixir  is  only  a  mafs  of  all  the  ingredients ;  but  a  clyffus  an  extraCt 
from  ’em  all. 

Others  make  the  clyffus  to  confift  of  a  number  of  the  efficacious  princi¬ 
ples,  drawn  from  one  and  the  fame  body,  purified,  and  then  recompound- 
ed,  or  mix’d  again  :  as  when  the  feveral  fpecies  of  the  fame  thing,  fepa- 
rately  prepared,  are  united  again  ;  e.  gr.  fait,  fulphur,  oil,  fpirit,  and  mer¬ 
cury,  are  again  brought  to  coalefce  into  one  body. 
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THE 

END  and  U  S.E  S 

O  F 

CHEMIST  R  Y. 


WE  faid  in  our  definition ,  that  chemiflry  was  an  art ;  and  confe-  jw  «»a 

quently  it  muft  regard  fome  certain  end.  End  is  defined  by  the  va 

fchools,  That  which  is  fir  ft  in  the  intention,  and  laft  in  the  exe-™0’ 
cution  i  or  it  is  that  which  excites  the  mind  of  the  artificer  to 
the  ufe  of  certain  means  whereby  a  thing  is  accomplifhed.  All  arts  have 
fuch  an  end  as  this ;  and  they  are  exercifed  merely  for  the  fake  of  it.  ‘The 
end  of  chemiftry  appears  from  the  definition  we-  laid  down  thereof ; 
wherein  that  art  was  faid  to  change  fenfible  bodies,  fo  as  to  difcover  their 
feverai  powers,  or  virtues,  &c.  But  all  bodies  a <T  according  to  what 
they  are,  and  not  according  to  what  they  were,  or  (hall  be  :  Confequently, 
fince  chemiftry  renders  the  prefent  effects  of  all  bodies,  fenfible,  we  cannot 
be  at  a  lofs  to  difcover  its  end ;  tho’  that  may  be  various,  according  to  the 
views  of  the  operator,  or  its  exceeding  ufefulnefs  in  all  the  parts  of  na¬ 
tural  philofophy ;  as  might  be  made  fully  appear  by  a  long  train  of  parti¬ 
cular  inftances.  • 

Various  are  the  ufes  of  chemiftry  ;  and  there  is  no  art  whereto  it  may  ^  &enerai 
not  be  fubfervient,  and  affifting.  ’Tis  very  difficult,  therefore,  to  afcei- 
tain  all  its  particular  ufes  ;  becaufe,  being  the  largeft  branch  of  phyfics, 

Tis  concern’d  with  all  manner  of  natural  bodies*  more'  particularly  with 
fire,  the  mod  univerfal  of  them  all 
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Ufes  of  Chemiftry  in  Natural  ‘Philofophy . 

\ 

.  «_  « 

NAtural  philofophy,  that  is,  the  hiftory  of  the  exigence,  phenomena, 
and  operations  of  natural  bodies,  confifts  of  two  parts  •  the  one  ex- 
fermented,  which  nakedly  propofes  the  phenomena  of  bodies ;  the  other, 
argumentative ,  which,  from  the  phenomena  obfeiVd,  draws  new  conclu- 
lions,  by  reafoning  upon  them  with  geometrical  exaftnefs.  And  as  there 
is  no  way  to  difeover  the  actions  of  bodies,  but  by  experiments  ;  chemiftry, 
which  ‘deals  'entirely  with  thefe,  muft  needs  be  exceedingly  uieful  in  na¬ 
tural  philofophy.  jTls  by  chemical  experiments  that  we  learn  the  aftions 
of  one  body  upon  another;  and  the  effects  produced  by  thofe  actions  ; 
that  is,  in  other  words,  the  powers  and  laws  of  nature. 

All  the  natural  bodies  exifting,  may  either  be  in  aftion,  or  not  in  aftion  ; 
for,  from  the  paffive  principle,  as  kis  called,  or  force  of  inactivity  in  them, 
they  are  indifferent  to  motion  or  reft  and  we  can  never  know,  otherwife 
than  by  experiment,  which  of  thefe  two  ftates  a  body  is  in.  Bodies  aft 
not  by  their  corporeal  nature ;  but  by  a  certain  further  property  fuper- 
added  to  them,  when  created,  which  determines  them  to  aftion  *.  But  the 
principles  of  their  aftion  are  either  common  to  them  all,  or  peculiar  to 
fome  of  them.  By  the  former,  we  can  never  fully  explain  the  various 
changes  and  phenomena  of  bodies.  Who  is  there,  that  from  the  extenfion 
and  folidity  of  the  load-ftone,  could  fay,  it  muft  neceffarily  attraft  iron  ? 
-We  are,  therefore,  as  natural  philofophers,  to  difeover  the  particular 
powers  inherent  in  particular  bodies  ;  which  can  never  be  done  without  a 
follicitous  and  experimental  ferutiny  into  their  nature  and  aftions. 

There  are -two  ways,  according  to  the  great  Lord  Verulamy  whereby 
natural  things  become  known  to  us  ;  that  is,  we'  may  defignedly  fearch 
after  them  by  experiments  ;  or  they  may  cafually  offer  themfelves  to  us 
without  inquiry.  Chemiftry  muft  neceffarily  be  exceeding  fruitful  in  both; 
fince  all  the  productions  of  the  three  kingdoms  are,  as  we  have  already 
ihewn,  its  fubjefts.  The  latter  of  thefe  two  ways  is,  in  reality,  chemiftry 
itfelf;  and,  accordingly,  all  the  philofophical  experiments  made  with  any 
view  or  deftgn,  have  been  derived  from  that  arc.  Hence,  wee  plainly  fee. 


.*  Body  being  abfolutely  paffive,  there 
is  a.  neceffity  for  fome  attivc  power^  or 
principle  to  put  it  into  motion,  and  make 
it  produce  the  phenomena  it  affords.  Body 
ar  reft  is  not  only  incapable  of  afting,  but 
even  carries  an  oppofition  to  aftion  :  It  has 
a  real  po<w?r  of  inactivity y  a  vis  inert!*,  as  we 
call  it  ;  which  removes  it  even  out  of  a 
ftate  -of  indifferency,  and  determines  it  ab¬ 
folutely  to  remain  ina&ive :  So  that  noton' 
lya  contrary  power  or  principle^  but  that 


even  in  a  higher  degree  than- the  former, 

‘  is  neceftary  to  produce  a&ion  therein. 

The  a£i;ve  powers  which  have  hitherto 
fallen  under  obfervation,  are  gravity; 
whereby  bodies  tend  toward  the  centre  ; 
attraction,  whereby  the  particles  of  bo¬ 
dies  cohere  ;  the  caufes  of  elafticity,  e- 
le&riciry,  magnetifm,  fermentation,  &c. 
See  this  point  further  confider’d  in  the 
notes  on  the  chapter  Of  Operations)  p.  17 1, 
1 72,  QPc, 
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’tis  the  general  end  of  chemiftry  to  fhew  the  conditions  of  the  bodies  v/hich 
exift,  obferve  their  changes,  and  remark  the  effe&s  they  produce. 

Tis*  chemiftry  which  fhews  us  philofophy  in  adtion,  as  the  Lord  Bacon  A,ld  ^  iyae' 
juftly  cbferves  :  All  the  antient  philofophers  were  very  bufy  in  explaining ffcJtaify. 
nature  by  words  ;  but  chemifts  alone  are  pra&ical  philofophers.  Tis  they, 
for  inftance,  who  underftand  heat,  with  the  nature  thereof,  fo  as  to  be 
able  to  produce,  exhibit,  and  apply  it  to  numerous  purpofes.  Bid  a  che¬ 
mift  convert  gold  into  glafs  ;  and,  by  means  of  a  burning  concave,  or 
otherwife,  he  prefently  does  it.  Ask  him  to  fhew  you  gold  in  powder ;  • 

and,  by  mixing  a  little  antimony  with  that  metal,  he  will  foon  render  it 
pulverable.  Thus,  fpeculative  philofophy  is  made  practical  by  chemiftry  ; 
which,  at  the  fame  time  that  it  explains  things,  adfually  exhibits  them  to 
the  eye.  And  this  is  the  philofophy  fo  much  recommended  by  the  fagacious 
Verulam, 

We  muft  own,  indeed,  that  no  art  has  been 
philofophy  than  chemiftry,  whilft  it  was  not  confined  to  obfervations  alone,]J-”/°  °*  a£~ 

•  but  called  in  the  alfiftance  of  uncertain  reafoning  :  as,  on  the  other  hand, 
nothing  was  ever  more  advantageous  to  the  fame,  than  genuine  chemiftry, 
whilft  it  went  no  farther  than  experiment,  A  chemift,  therefore,  fhould 
content  himfelf  with  experiments  alone;  unlefs  he  can,  with  mathematical 
rigour,  draw  juft  conclufions^from  the  phenomena  he  obferves.  Hence  it 
appears,  that  whoever  would  procure  an  exad  hiftory  of  nature,  muft  be 
hr  ft  acquainted  with  mechanics,  which  gives  us  the  general  properties  of 
matter;  and,  in  the  next  place,  underftand  chemiftry,  which  explains  the  its  Mturei 
particular  qualities  whereby  bodies  adl  upon  one  another.  Each  of  thefe 
is  infufficient  without  the  other  :  A  mere  mechanic  could  never,  from  ge¬ 
neral  properties,  deduce  the  furprizing  effefts  of  gun-powder  ;  and  a  mere 
chemift,  who  might  do  this,  would  make  but  a  wretched  philofopher,  if  ig¬ 
norant  in  mechanics  ;  becaufe,  from  fome  particular  powers,  he  would 
ridiculoufly  attempt  to  explain  all  the  motions  in  nature. 

Tis  from  chemiftry  that  we  know,  all  the  actions  of  bodies  proceed  not  And  ioSttht* 
from  any  plaftic  fpirits,  or  fubftantial  forms ;  any  demons,  or  fprights, 
with  which  the  fupeiftition  of  fome  enthufiafts  hath  fill’d  the  world  ;  but 
principally  from  the never-ceafing  motion  of  fire:  and  that  all  thefe  a&ion.s 
depend  upon  mechanical  principles ;  as  Mr.  Boyle,  from  the  art  we  are 
fpeaking  of,  has  excellently  and  amply  (hewn  *. 


more  prejudicial  to  natural  witbwbat  can* 


*  T:  is  by  means  of  chertiiftry,  that  Sir 
IfaAc  Newton  has  made  a  great  part  of  his 
furprizing  difcoveries .  in  natural  phi- 
lofophy  ;  and  that  curious  fett  of  queries, 
which  wc  find  at  the  end  of  his  optics, 
are  almoft  wholly  chemical.  Indeed, 
chemiftry,  in  its  extent,  is  fcarce  bis 


• 

than  the  whole  of  natural  philofophy;  as 
might  be  fatisfaftorily  (hewn  by  a  thorough 
chemift  ;  after  the  manner  wherein  our 
learned  author  proceeds  to  fhew,  that  al- 
moft  the  whole  of  medicine  is  chemi¬ 
ftry. 
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Ufes  of  Chemiftry  in  Medicine. 

MEdicine  is  that  fmall-  part  of  univerfal  phyfics,  which  demonftrates 
by  what  laws  the  motions  in  a  human  body  are  perform’d  ;  and" 
aims  at  nothing  more  than  to  difcover  the  natural  ftate  thereof,  with  the 
alterations  whereto  ’tis  liable  from  what  it  receives,  whether  as  food,  phy- 
fic,  or  poifon  ;  whereby  it  is  determined  either  to  health  or  ficknefs  :  and, 
confequently,  this  art  has  the  human  body  for  its  objed ;  which,  confift- 
ing  of  the  fame  principles  with  all  other  bodies,  tho’  put  together  after  a 
different  manner,  ’tis  plain,  from  what  we  have  faid  of  the  ufefulnefs  of 
chemiftry  in  natural  philofophy,  that  it  mull  be  greatly  ferviceable  to  phy- 
fic  alfo.  But,  to  manifeft  this  the  more  fully,  we  will  point  out  its  ufe  in 
the  five  feveral  parts  whereof  the  art  of  medicine  confifts. 

Ufcfultiefs  of  i.  Phyfiology  borrows  moft  of  its  light  from  chemiftry.  By  phyfiology 
fhfjf/ts1  there-  we  mean  that  part  (f  medicine  which  explains  the  nature  of  the  entire  animal 
of,  viz.  phyfio-  machine  j  conftder  d  in  its  natural  ft  ate,  when  its  operations  are  perform’d 
l‘gy'  in  greateft  perfedion  ;  or  in  a  ftate  of  health  ;  which  depends  upon  .a  juft: 

•  ••  balance  of  the  folids  and  fluids.  This  part  of  phyfic,  therefore,  inftruds 

us  as  to  the  matter  of  the  human  body,  the  cohefion  of  its  parts,  whether 
folid  or  fluid,  their  confidence,  elafticity,  figure,  reciprocal  adions  upon 
each  other,  &c. 

In  the  matter  of  a  human  body,  mechanics  can  make  no  great  difco- 
veries  ;  but  chemiftry  will  fhew  us,  that  all  the  folids  which  go  to  compofe 
it,  are  either  mere  earth,  or  fome  earthy  fubftance,  held  together  by  a 
certain  attradive  force,  or  by  a  particular  oil ;  for  every  folid  part,  when 
urged  with  fire,  leaves  nothing  but  earth  and  oil  behind  it.  And  hence 
we  learn  why  the  veffels  of  our  bodies  are  not,  as  water,  fpirit,  oil,  or 
fait  would  be,  fet  loofe,  and  render’d  volatile,  by  the  heat  they  naturally 
fuftain  ;  or  the  other  powers  that  continually  ad:  upon  them  :  namely,  be- 
caufe  they  are  compofed  of  an  earth  that  is  not  to  be  changed  by  any  fub- 
•  fiance,  or  operation  in  nature. 

Again,  no-body  but  a  chemift  could  fay  what  kind  of  liquor  the  blood 
is,  of  What  parts  it  confifts,  and  by  what  principles  it  ads ;  for  it  does  not 
ad  folely  as  a  fluid,  flowing  along  its  canals,  according  to  the  laws  of  hy¬ 
draulics  j  but,  at  the  fame  time,  exerts  a  force  of  its  own ;  which  che¬ 
miftry  explains,,  by  (hewing  it  poflefled  of  certain  adive  principles,  as  falts, 
fpirits,  oils,  &c.  wherein  it  differs  from  other  liquids:  and,  by  knowing 
the  particular  nature  and  quantities  of  thefe,  a  chemift  will  nicely  under- 
.  (land,  and  advantageoufly  diftinguifh  between  the  figns  of  health  and 
ficknefs. 

Indeed,  nothing  but  chemiftry  can  (hew  how  bodies  excited  by  a  parti¬ 
cular  degree  of  motion  or  heat,  muft  needs  caufe  fuch  and  fuch  changes, 
or  produce  fuch  and  fuch  effeds.  Suppofe  an  ox  to  feed  wholly  upon  grafs, 
and  to  drink  nothing  but  water,  for  the  fpace  of  ten  years;  if  as  much 
grafs  as  was  eaten  by  the  ox  but  in  one  of  thofe  years,  were,  burnt,  it 

would 
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would  afford  a  large  quantity  of  fixed  fait ;  yet,  if  at  length  the  ox  himfelf 
were  wholly  burnt,  not  a  grain  of  fixed  fait  would  remain  in  the  alhes.  There 
is,  therefore,  a  certain  power  in  animals,  whereby  all  the  fubftances  they  take 
in,  are  changed  in  their  nature;  tho’,  without  chemiftry,  ’tis  impoffible  to 
know  what  kind  of  power  that  is.  But  this  art,  by  fhewing  us  that  the  heat 
which  is  always  prefent  in  an  animal  body,  can  render  all  oils  and  falts  vo¬ 
latile,  direfrly  folves  the  problem.  And  this  is  the  cafe  not  only  in  phyfic,  but 
in  all  the  other  parts  of  natural  philofophy;  for  chemiftry  will  teach  us  what 
muft  every  where  happen  in  the  whole,  or  different  parts,  of  the  fame  or 
different  iubftances,  from  different  degrees  of  motion  and  heat. 

.  2.  Pathology  is  inexplicable  by  any  thing  but  chemiftry.  ’Tis  the  office  Apology, 
of  this  part  of  medicine  to  unravel  and  defer  He  the  diflempers  incident  to  the 
human  hodyy  and  to  ajjtgn  their  nature ,  caufes,  effeBs  and  differences.  If  Hip- 
pocrates ,  therefore,  had  underftood  chemiftry,  he  would  have  been  infi¬ 
nitely  a  better  phyfician  than  he  was.  All  that  he  could  do  in  this  part  of 
his  profeffion,  was  only,  with  diligence  and  accuracy,  to  obferve  the  pha>  * 

'  nomena  of  difeafes  ;  which  might  let  him  into  fome  knowledge  of  their 
nature,  after  he  had  fpent  much  time  in  this  way :  but  all  his  care  and 
pains  could  never  once  inform  him  of  the  ftate  of  the  folids  and  fluids, 
from  the  beginning  of  the  diftemper  to  the  end  of  it :  He  muft  abfolutely 
be  a  chemift,  who  would  know  how  thefe  are  alterable  by  heat ;  and  here 
the  skill  of  Hippocrates  failed  him.  He  knew  not,  in  a  burning  fever,  for 
.  inftance,  that  the  falts  of  the  body  were  diffolved,  and  the  oils  render’d 
volatile.  That  great  author,  therefore,  tho’  well  verfed  in  the  phenomena 
of  difeafes,  knew  but  little  of  their  real  nature. 

No  phyfician  can,  with  the  leaft'  (hew  of  probability,  account  for  the 
rarefactions,  obftru&ions,  concretions,  &c.  in  the  human  body  ;  nor  for 
the  corruption  of  the  fluids  thereof,  without  the  affiftance  of  chemiftry. 

The  very  notion  of  corruption  implies  a  feparation  or  change  in  the  nature 
of  all  the  falts  and  oils  of  bodies ;  for  thefe,  being  now  attenuated  and  ex¬ 
alted,  gain  a  cauftic  quality  i  the  fait,  which  was  before  mild,  and  fome- 
what  indifpofed  to  volatility,  becoming  volatile  and  corrofive ;  and  the 
oil,  which  before  was  gentle,  vifeid,  and  harmlefs,  proving  violently 
(harp,  rancid,  and  volatile.  But  by  comparing  the  writings  of  the  antient 
phyficians  with  our  chemical  philofophy,  we  (hall  find  that  none  of  them 
(poke  to  the  point  about  putrid  difeafes.  They  affigned  for  the  caufe  of 
thefe  a  bilous  matter,  and  a  melancholy  humour ;  words  which  carry  no 
meaning  :  but  chemiftry  examines  the  humours  putrefied  in  the  body- ; 
compares  them  with  the  fame  humours,  included  for  the  fame  time  in  pro¬ 
per  veflels,  and  expofed  to  the  fame  degree  of  heat  j  whence  it  exhibits 
the  very  fame  effects  as,  in  this  cafe,  are  found  in  the  human  body.  And  it 
is  this  art  alone,  that  can  putrefy  humours  to  any  affigned  degree  ;  and, 
conlequently,  this  alone  can  teach  what  muft  enfue  upon  a  ftagnation  of 
the  blood  in  the  body,  according  to  the  particular  parts  wherein  it  hap¬ 
pens  ;  and  what  will  be  the  effects  of  particular  motions  of  that  fluid. 

Thus,  we  can  now,  from  chemiftry,  certainly  foretel,  that  a  ftrong  circu-  ' 
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lation  will  heat  the  body  too  much,  render  it  dry,  throw  off  its  finer  party, 
amafs  the  grofler  together,  render  all  the  falts  and  oils  volatile  ;  and  hence 
explain  numberlefs  the  like  phenomena,  which  none  but  a  chemift  could 
poflibly  account  for.  And  hence  it  proceeded,  that  the  antients  never 
knew  how  a  caries  of  the  bones  happened,  nor  how  to  cure  it  ;  but  che- 
rniftry  informs  us,  that  the  bones  becoifie  carious  from  a  putrefaction  or 
corruption  of  their  marrow,  whereby  it  is  render’d  fo  fharp,  as  to  corrode 
their  fubftance- :  and  the  fame  art  inftruCts  us  to  flop  the  growing  mif- 
chief,  by  the  application  of  a  very  ftrong  and  penetrating  lixivium. *"  If  it 
be  faid,  that  (till  the  antients  underftood  putrid  diflempers  ;  I  grant  it  as 
to  their  effects,  and  vifible  appearances  ;  but  not  at  all  with  regard  to 
their  caufes  :  and  therefore  they  never-  diftinguilhed  between  them,  nor 
gave  any  rational  account  thereof. 

Semeiotics.  3.  The  femeiotical  part  of  phyfic,  or  the  doElyine  of  (tgns,  is  principally 
concern’d  about  the  pulfe  and  urine.  Now,  all  the  changes  in  bodies  muft 
proceed  from  caufes  :  and  when  any  change  is  obfervable,  ’tis  called  a  phe¬ 
nomenon,  and  mull  needs  be  the  effeft  of  fome  caufe  or  other ;  but  the 
caufe  always  lies  deeper  than  the  eftedf ;  yet  is  often  dilcoverable  by  • 
means  thereof.  Whatever  leads  to  the  knowledge  of  this  caufe,  we  call  a 
fign  ;  and  the  art  of  difcovering  diflempers  by  fuch  figns,  is  term’d  /e- 
meiotics.  Whence  it  appears,  that  chemiftry  muft  be  exceeding  ufeful  in 
this  part  of  medicine  alfo.  Suppofe,  for  inftance,  a  chemical  phyfician 
fnould  find  his  patient  hot  and  inflamed,  his  urine  red,  and  his  pulfe  quick 
and  hard  ;  he  will  from  hence  immediately  know  the  ftate  of  his  fluids, 
and  be  aware  that  they  tend  to  a  ftate  of  putrefaction. 

The  antients,  as  particularly  Hippocrates  and  Galen ,  would  idly  fay,  in 
this  cafe,  that  the  perfon  was  prey’d  upon  by  the  innate  heat,  in  con¬ 
junction  with  the  veftal  fire ;  which  innate  heat,  and  the  radical  moifture 
of  the  body  being  confumed,  the  man  muft  immediately  die. 

Hippocrates  would,  indeed,  prefen  tly  pronounce  the  fentence  of  death  up¬ 
on  any  one  fick  of  an  unknown  diftemper,  wherein  all  the  fecretions  were 
obftruCted ;  whilft  the  skin  appear’d  fqualid,  dry,  and  parched  :  But  a 
chemift  will  go  deeper  into  the  nature  of  the  thing ;  and  (hew  you,  that  the 
aqueous  and  fpirituous  parts  of  the  blood  being  here  wanting,  the  falts, 
which  are  now  render’d  more  fharp  and  corrofive,  are  brought,  by  the  law 
of  circulation,  to  the  fine  tender  veflels  of  the  cerebrum  and  cerebellum , 
which  they  either  wound  and  tear,  or  elfe  prevent  the  fecretion  of  the  ani¬ 
mal  and  vital  fpirits  therein  ;  whence  death  muft  necelfarily  enfue  :  which 
is  faying  fomething  that  fatisfies  the  mind,  and  rationally  accounts  for  the 
thing. 

Again,  Hippocrates  tells  us,  if  the  urine  be  of  a  very  red  colour,  fmells 
ill,  and  appears  frothy,  the  life  of  the  patient  is  in  danger  ;  but  ’tis  che- 
miftry  which  lets  us  know,  that  oil  or  fulphur  is  the  caufe  of  colours  in 
liquors  ;  that  this  oil  gives  a  deeper  colour,  the  finer  ’tis  broke  ;  and  that 
the  more  ’tis  ground,  and  fhook  together,  the  more  .corrofive  it  grows  ; 
which,  in  the  prefent  cafe,  is  the  true  phylical  caufe  of  the  effect.  We 
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may,  therefore,  fay,  tho’  Hippocrates  was,  for  his  time,  and  the  advan¬ 
tage  he  had,  very  well  acquainted  with  femeiotics  ;  yet  a  perfedf  knowledge 
thereof  cannot  be  gain’d  without  chemiftry.  The  femeiotic  part  of  medi¬ 
cine,  likewife,  informs  ns  of  the  conftitution  of  the  patient.  Thus  he, 
whofe  urine  is  always  red,  ought  to  fufpedf  a  putrefaction  of  his  juices, 
or  a  dangerous  tendency  thereto  ;  as  he,  who  always  makes  it  pale  and 
limpid,  may  be  thence  known  to  be  of  a  weak  conftitution.  And  when 
the  fweat,  as  well  as  the  urine  of  a  perfon,  grows  fetid,  we  learn  from 
chemiftry,  that  its  falts  are  too  much  attenuated,  and  the  oils  too  much 
exalted  :  nor  could  we,  without  the  affiftance  of  this  art,  underftand  why 
the  chyle  fhould  fometimes  turn  acid  in  the  ftomach,  or  prima  via,  nor 
perhaps  how  animal  digeftion  is  perform’d. 

,4.  Hygiene ,  which  is  the  fourth •  branch  of  medicine,  inftrudfs  us  in  theK xsie«* 
ii fay  of  preferring  health  ly  diet :  and  this  entirely  depends  upon  chemiftry  ; 
which  alone  can  Ihew  when  animal,  and  when  vegetable  food  is  proper ; 
to  what  conftitutions  water,  and  to  what  wine  is  beft  adapted  i  where 
bread,  and  where  flefh  is  to  be  ufed  ;  what  is  the  diet  requisite  for  a  man 
of  a  ftudious,  fedentary  life  ;  what  for  a  man  of  an  aCfive  employ  ;  and 
what  for  a  child  ,*  which  habits  demand  the  ufe  of  alkalies,  and  which  of 
acids  :  with  many  other  particulars  of  like  kind.  ’Tis  true,  all  thefe  things 
are  difcoverable  by  experiments,  made  on  the  perfons  :  but  danger  attends 
the  making  of  fuch  experiments  ;  whilft  chemiftry,  without  running  any 
rifque  at  all,  Ihews  us,  that  the  natural  heat  of  our  bodies  will  turn  vege¬ 
tables  acid,  and  putrefy  animal  fubftances.  Whence  we  may  learn,  that 
in  cafe  of  an  alkaline  dilpofition  of  the  blood  and  juices,  when  the  urine 
appears  red,  fmells  ill,  and  taftes  alkalious  ;  vegetable  acids  are  the  pro¬ 
per  diet,  and  animal  food  prejudicial.  On  the  contrary,  if  the  humours 
are  acid,  as  frequently  happens  in  infants  convulfed  from  a  coagulation  of 
the  milk  in  their  ftomachs,  broths  made  of  the  flefh  of  animals,  eggs,  or  . 
the  like,  are  excellent ;  whilft  vegetable  acids  would  prove  hurtful.  And 
this  can  be  learnt  from  nothing  but  chemiftry  ;  which  alfo  inftrudfs  us  to 
give  each  kind  of  food  its  proper  fauce  or  menftruum,  to  forward  its  con- 
codfion  or  dilfolution  in  the  ftomach. 

5.  As  for  the  therapeutic ,  or  laft  part  of  phyfic,  which  regards  the  cure therapy- 
of  difeafes ;  all  the  genuine  indications  of  it  are  fetched  from  chemiftrytlcs‘ 
alone.  When  a  patient  is  feized  with  a  burning  fever,  chemiftry  imme¬ 
diately  informs  us,  that,  from  the  additional  heat,  the  falts  of  the  blood 
become  lharper ;  and,  as  the  heat  increafes,  are  render’d  alkaline,  and 
the  oils  more  volatile,  and  exhalable.  Whence  we  infer,  that  acids  ought 
to  be  prefcribed,  to  prevent  the  putrefadfion  that  is  bringing  upon  the 
juices :  and  this  indication  could  be  fetched  from  nothing  but  che¬ 
miftry..  •  • 

’Tis  very  remarkable  of  the  famous  Dr.  Sydenham ,  a  ftridf  follower  of 
Hippocrates ,  that  having  never  read  any  thing  of  chemiftry  or  anatomy,  he 
was,  about  the  fixtieth  year  of  his  age,  ftruck  with  confternation  at  the 
horrid  devaluation  made  by  the  confluent  fmdil-pox  in  England ;  whilft  all 
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the  remedies  he  applied,  availed  nothing  towards  abating  the  violence  of 
the  diftemper :  fo  that  it  kill'd  as  many  as  it  feized  on.  At  length,  after 
it  had  difpatched  thoufands,  the  DoCtor  tells  us  he  difcovered,  that  as 
often  as  he  let  his  patients,  in  this  cafe,  drink  fmall-beer  acidulated  with 
fpirit  of  vitriol,  they  conftantly  recover'd  :  hereby  furnifhing  us  with  an 
eminent  inftance  of  the  great  ufefulnefs  of  chemiftry  to  a  phyfician  ; 
which  had  he  but  underftood,  the  lives  of  thofe  he  before  fuffer’d  to  die  of 
this  diftemper,  might  have  been  happily  faved.  His  ignorance  of  this  art 
drove  him  to  a  like  diftrefs  in  the  cure  of  convulfions  in  children  ;  whom 
he-  faw  die  in  great  numbers,  notwithftanding  his  utmoft  efforts  to  prevent 
it ;  till  happening  to  preferibe  them  a  few  drops  of  fpirit  of  hart's-horn 
in  water,  many,  he  thanks  God,  were  by  this  means  fnatch’d  from  the 
jaws  of  death.  And  how  could  the  venereal  difeafe  have  been  cured,  had 
not  this  art  taught  us  the  ufe  of  mercury  ?  To  what  purpofe  ferved  all 
the  purges,  glyfters,  vomits,  and  other  things  of  that  tribe,  till  this  was 
difeover3 d  ?  By  this  Paracelfus  raifed  himlelf  a  name,  and  Carpus  be¬ 
came  immenfely  rich.-  But  I  fhould  never  have  done,  were  I  to  enume¬ 
rate  all  the  ufeful  difeoveries  made  in  the  curative  part  of  medicine  by 
means  of  chemiftry;  which  has  put  nnmberlefs  remedies  of  great  virtue 
into  our  hands,  that  the  Galenifls  were  ftrangers  to.  I  need  not  on  this 
occafion  mention  Mr.  Boyle  s  Ens  Veneris ,  fo  ferviceable  in  the  rickets  ;  nor 
the  chemical  oil  of  cinnamon,  fo  fuccefsful  in  all  female  diforders,  and 
particularly  thofe  of  virgins.  Nor  is  the  art  of  chirurgery,  which  regards 
only  the  cure  of  the  folids,  lefs  indebted  to  chemiftry  ;  as  will  be  fully 
fhewn  under  the  proceffes  in  our  third  part :  So  that  this  art  evidently  ap¬ 
pears  to  be  highly  neceflary  and  ufeful  in  every  branch  of  phyfic.  But  I 
would  not  have  it  inferr'd  from  hence,  that  the  antient  phyficians  dif- 
honour'd  their  profeflion  by  their  ignorance  hereof ;  tho',  doubtlefs,  had 
they  underftood  chemiftry,  they  would  have  pradifed  to  greater  advan¬ 
tage  :  and  thus  much  themfelves  acknowledge  in  effeCt.  'Galen  declares, 
that  he  long,  in  vain,  endeavour'd  to  find  out  what  it  was  in  rofes  which 
had  the  power  of  cooling  :  Now,  if  he  had  ever  diftill’d  them,  he  would 
have  obtain'd  their  native  fpirit  or  quinteflence,  which  contains  all  the  vir¬ 
tues  of  the  flower,  has  the  faculty  of  cooling,  and  makes  the  rofe  to  be  what 
it  is.  Hippocrates ,  tis  certain,  perform'd  many  excellent  cures  without  the 
afliftance  of  chemiftry;  but  then  he  acquired  his  skill  by  many  repeated 
experiments,  which  fhew'd  him  what  was  ferviceable,  and  what  prejudicial 
in  every  difeafe;  and  this  could  not  be  done  without  much  hazard  to  the 
patient.  As  we  are  acquainted  with  a  great  variety  of  things  unknown 
to  the  antients,  the  arguments  drawn  from  their  phyfic,  without  the  late 
aftiftances,  and  particularly  that  of  chemiftry,  are  not  to  be  relied  on.  We 
muft  own  however,  that  phyfic  has  been  a  confiderable  fufferer  by 
chemiftry,  from  the  licentious  way  of  reafoning  introduced  into  it ;  and  the 
fondnefs  of  chemifts  in  extolling  every  production  of  the  furnace  for  a 
medicine  :  yet  the  faculty  at  Paris  carried  their  refentment  too  high,  when 
they  woud  have  utterly  expelled  it  their  art ;  -for  when  ufed  under  due 
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limitation,  nothing  can  be  more  conducive  to  the  advancement  of  phyfic, 
than  chemiftry*  And  for  fuller  proof  of  this  momentous  aftertion,  I  refer 
myfelf  to  the  works  of  thofe  two  unexceptionable  authors,  the  great  Lord 
Bacon  and  the  excellent  Mr.  Boyle ;  after  whom  there  is  fcarce  any  author, 
in  this  way,  deferving  to  be  mention’d,  at  leaft,  in  comparifon  of  them  ; 
their  fucceffors  having  done  little  more  than  repeat  their  experiments, 
or  barely  tranfcribe  their  works.  The  belt  phyficians  fince'  their  times, 
have  been  fhanrefully  ignorant  in  chemiftry  ;  and  the  beft  chemifts  as 
generally  unskill’d  in  medicine  *. 


*  The  general  ignorance  of  the  antient 
phyficians  in  the  chemical  part  of  their 
profelfion,  led  fome  of  their  modern  ad¬ 
mirers  into  a  firm  perfuafion,  that  che¬ 
miftry  was  of  no  fignificancc  therein  :  as 
if,  becaufe  neither  Hippocrates ,  nor  Galen, 
ever  faw  a  diftill’d  water,  all  fuch  waters 
muft  be  a  trifle.  The  firft  application  of 
chemiftry  to  the  purpofes  of  medicine,  we 
have  already  traced  out  in  the  hiftories  of 
Bafil  Valentine,  Paracelfus ,  and  Helmont. 

In  the  days  of  Helmont,  this  kind  of 
knowledge  had  gain’d  considerable  ground ; 
and  two  men  of  eminence,  Sir  Theodore 
Mayern,  and  Quercetan,  profefs’d  it  pub- 
lickly  at  Paris  ;  tho’  they  were  ftrenu- 
oufly  oppofed  therein  by  the  faculty,  who 
commiflion’d  one  of  their  members  to 
write  an  apology  for  Hippocrates  and  Ga¬ 
len ,  againft  the  innovators  :  But  thefe 
ftill  proving  obftinate,  were  in  the  year 
1605,  publickly  cenfured,  condemned,  and 
eje&ed,  together  with  their  writings,  and 
their  art,  by  the  confent  of  the  whole 
college.  This  rafh  proceedure  only  the 
more  excited  the  chemifts  to  write  and 


divulge  their  experiments,  and  made  their 
dottrine  more  inquired  after:  upon  which, 
the  phyficians  of  Europe  divided  into  fefts 
under  the  name  of  Galenifis  and  Chemijls. 
Many  a  learned  pen  was  now  draWn  in 
defence  of  the  antients ;  and  many  an  one 
to  recommend  the  newfound  art.  In  the 
mean  time,  frelh  difcoveries  in  chemiftry 
wero  daily  made,  and  the  number  of  its 
admirers  increafed ;  fo  that  the  Galenifis 
themfelves  were  at  length  prevailed  upon 
fecretly  to  try  the  effects  of  chemical  me¬ 
dicines  :  which  gave  them  to  fee,  that 
chemiftry  was  not,  as  they  imagined,  to 
be  ralhly  condemned  by  the  lump.  And 
this  at  length  ended  in  a  friendly  union  of 
the  two  pharmacies,  Galenical  and  Chemi¬ 
cal’,  which  muft  be  allow’d  one  of  the 
greateft  and  happieft  acceffions  the  art  of 
medicine  ever  receiv’d.  The  methodus  pr&- 
feribendi  entirely  depends  upon  a  know¬ 
ledge  of  chemiftry  ;  and  to  the  want  of 
this  are  owing  thofe  grofs  errors  fo  fre¬ 
quently  committed  by  difpenfatory-wri- 
ters,  in  ordering  the  Handing  medicines  of 
the  {hops* 
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Ufes  of  Chemiftry  in  the  Mechanical  Arts . 


TH  E  third  ufe  of  chemiftry  is  mechanical ,  or,  in  the  mechanical  arts  ;  to 
diftinguifh  it  from  that,  other  branch  of  mechanics,  the  do&rine'  of 
motion  ;  which  belongs  to  mathematics. 

Mechanics ,  as  here  confidered,  is  the  art  of  changing  fenfible  bodies,  for 
human  ufes,  without  the  exa&nefs,  and  precifion  of  geometrical  rules,  and 
demonftrations :  in  which  fenfe,  a  work,  or  effedl  offuchart,  is  call’d  a 
piece  of  mechanifm  *. 

Now  the  prime  ufe  of  chemiftry  is  in  fuch  arts  :  none  of  which  but  has 
received  great  improvements,  and  is  ftill  in  a  way  of  receiving  many  more, 
from  this  noble  art;  which  on  this  very  account  has  ever  been  held  in  the 
higheft  efteem  by  princes,  and  great  men,  who  had  the  intereft  of  trades, 
arts,  and  manufactures  at  heart.  We  fhall  fpecify  its  ufes  in.fome  of  the 
more  confiderable :  and, 

i°,  In  the  art  of  painting ;  an  art  which  forms  figures,  by  the  draught  of 
lines  and  colours,  and  touches  furfaces  till  they  refemble  natural  bodies. 
Now  there  is  nothing  painting  ftands  in  fo  much  need  of,  as  chemiftry  :  the 
great  point  a  painter  is  follicitous  about,  is  to  have  good  colours,  that  is, 
fuch  as  fhall  retain  their  luftre,  force,  hue,  homogeneity,and  tranfparency ;  and 
’tis  by  chemiftry  alone  that  fuch  colours  are  prepared  :  witnefs  marine  f, 
cinnabar  \\  ’Vermillion **,  lacca  ff,  &c.  And  particularly  the  firft,  which 
is  a  noble  vivid  blue,  and  ^ the  only  durable  colour  of  the  kind;  all 

other 


*  “  The  antients,*’  fays  Sir  If.  Newton, 
4‘  made  two  kinds  of  mechanics  :  rational, 
which  proceeds  by  demonftration  ;  and 
“  praBical,  to  which  belong  the  manual 

**  arts,  whence  the  name  mechanics  was 
“  originally  taken.  But  in  regard  artifi- 
“  cers  ufually  work  inaccurately,  by  this 
“  means  mechanics  have  come  to  be  di- 
“  ftinguifhed  from  geometry  ;  fo  that 
“  whatever  is  accurately  done,  is  referr’d 
“  to  geometry,  and  the  reft,  lefs  accurate- 
“  ly  perform’d,  to  mechanics.  Yet  does 
41  not  the  difference  lie  in  the  thing,  but 
wholly  in  the  men.  He  that  works  in- 
4t  accurately,  is  an  imperfect  mechanic  ; 
<f  and  he  muft  be  allowed  the  beft  of  all 
“  mechanics,  who  works  the  moft  accu- 
“  rately  of  all.  In  effeft,  mechanics,  or  the 
mechanic  arts,  are,  as  it  were,  the  ba- 
“  fis  of  geometry  ;  the  drawing  of  right 
“  lines  and  circles,  which  geometry  is  to 
“  confidcr,  being  wholly  mechanical.” 
Pm/.  ad  Phil.  Nut.  Pr.nc,  Math.- 


f  Ultra  marine.  The  method  of  prepa- 
rin  it,  we  have  already  given  in  the  notes, 

P •  I37-  •  ’ 

II  Cinnabar.  See  what  we  have  already 
obferved  hereof,  in  the  notes,  p.  13a. 

**  Vermillion,  the  antient  minium,  is  pre¬ 
pared  of  native  cinnabar,  by  grinding  it 
up  with  fpirit  of  wine,  and  urine,  and  then 
drying  it. 

ff  Lacca,  or  lake ,  is  a  fine  red,  of  three 
kinds,  viz.  Venetian ,  dove-colour  d,  and  liquid: 
the  firft  is  made  of  the  bone  of  the  cuttle- 
fifii  pulverized,  and  colour’d  with  a  tinc¬ 
ture  of  cochineel,  and  Brajil  wood,,  boil’d 
in  a  lixivium  of  burnt  alum,  arfenic,  na- 
trum,  or  the  fait  of  kali,  reduced  into  a 
pafte,  and  form’d  into  tablets  or  cakes. 
The  fecond  is  made  of  ftireds,  flox,  or 
fheeringsof  fcarlet,  boiled  in  the  fame  lyo 
as  the  former,  {trained,  and  caft  upon 
powder’d  chalk,  and  alum,  to  be  form’d 
into  tablets.  The  third  is  only  a  tinfturc 
of  the  wood  call’d  Fernamboug ,  drawn  by 
acid  juices.  Savary,  There 
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other  blues,  and  confequently  the  greens  depending  thereon,  fading,  and  lofing 
all  their  beauty  in  courfe  of  time.  The  chemical  procefs  for  making  it,  is 
fomewhat  long  :  See  Anth.  Neri ,  de  produBo  azyron.  Add,  that  it  is  che- 
miftry  which  teaches  how  to  mix  and  compound  colours  ;  what  vapours  fpoil 
and  deface  ’em  ;  and  what  means,  as  varnifoes,  &c.  are  to  be  ufed  to  pre- 
lerve  ’em.  '  *  * 

As  to  the  other  branch  of  painting,  viz.  on  glafs,  whereby  colours  are  Painting 
laid  on  that  body  without  deftroying  its  tranfparency  ;  tho’  it  be  of  an  an -sufs' 
tient  {landing,  yet  was  almoft  loft,  and  only  at  length  reftored  by  means  of 
chemiftry.  Kunckel  was  the  firft  who  retrieved  this  noble  art ;  who,  tho’  he 
fpeaks  of  it  in  terms  fcarcg  intelligible  ;  yet  was  undoubtedly  well  feen 
therein  *. 

A 


There  are  alfo  yellow  lakes,  orange 
lakes,  &c.  procured,  in  the  like  way  of 
tinftures,  from  hroom-flowcrs,  poppies, 
flower-de-luces,  rofes, violets,  mallows,  QPc. 
Anth-  Neri,  de  re  vitrar. 

*  The  colours  ufed  in  ftaining  or  painting 
on  glafs,  are  all  of  the  metalline,  or  mineral 
kind,  and  not  procured  without  chemical 
operations,  and  many  of  ’em  painful  ones 
too  :  Black ,  according  to  Felibien ,  is  made 
of  feales  of  iron,  ground  with  glafs  beads  : 
White,  with  fand,  calcined,  pounded,  mix¬ 
ed  with  falt-petre,  and  the  mixture  recal¬ 
cined,  repulveriz’d,  &c.  Fellow  is  leaf- 
filver,  ground,  and  mix’d  in  a  crucible, 
with  fulphur  or  falt-petre  ;  ground  a  fe- 
cond  time  and  mix’d  with  oker.  Red  is 
made  of  litharge  of  filver,  and  feales  of 
iron,  gum  arabic,  glafs-beads,  blood-ftone, 
&c.  Green,  of  as  ujlum,  black  lead  and 
fand  calcined,  and  incorporated;  then  falt- 
petre  added  ;  then  calcined  a  fecond  time, 
and  a  third  time  yet  e’er  it  be  ufed.  Blue, 
■purple  and  violet ,  are  prepared  like  green, 
only  leaving  out  the  as  ujlum,  and  in  lieu 
thereof  ufing  fulphur,  for  sky  blue;  peri- 
gueux  for  purple ;  and  both  for  violet.  We 
muft  add,  however,  that  thefe  colours  are 
not  univerfal  ;  molt  painters  on  glafs  ha¬ 
ving  their  particular  ones,  which  they 
keep  fecrets. 

Method  of  flaining  or  painting  on  glafs. 

To  paint  on  glafs ,  they  firft  defign  their 
fubjeft  on  paper  ;  then  make  choice  of 
pieces  of  glafs,  proper  to  receive  the  fe- 
veral  parts; and  thus  proceed  to  diftribute 
the  defign  on  the  paper  it  felf  into  pieces 
fuirable  to  thofe  of  the  glafs :  contriving, 


that  the  glafles  may  join  in  the  outlines  of 
the  figures,  and  the  folds  of  the  draperies; 
that  fo  the  carnations,  and  other  finer  parts 
may  not  be  damaged  by  the  lead,  in  join¬ 
ing  the  pieces  together. 

The  diftribution  made,  they  mark  all 
the  glafles,  as  well  as  the  papers,  with 
letters,  or  numbers,  that  they  may  be 
known  again.  Which  done,  applying 
each  part  of  the  defign  on  the  glafs  in¬ 
tended  for  it,  they  copy,  or  transfer  the 
fame  upon  the  glafs,  with  the  black  co¬ 
lour  diluted  in  gum  -water,  by  tracing  and 
following  all  the  lines  and  ftrokes  as  they 
appear  thro’  the  glafs,  with  the  point  of 
a  pencil. 

When  the  firft  ftrokes  are  well  dried, 
which  happens  in  about  two  days,  if  the 
work  be  only  in  black  and  white,  they 
give  it  a  flight  wafh  over  with  urine,  gum- 
arabic,  and  a  little  black  ;  and  this  feveral 
times  repeated,  according  as  the  (hades 
are  defired  to  be  heightened  :  with  this 
circumftance,  never  to  apply  a  new  lay 
till  the  former  is  fufficiently  dried.  This 
done,  the  lights  and  rifings  are  given  by 
rubbing  off  the  colour  in  thofe  places  with 
a  wooden  point,  or  the  handle  of  the 
pencil. 

As  to  the  other  colours  above  mentio¬ 
ned,  they  are  ufed  with  gum-water,  much 
as  in  painting  in  miniature  ;  taking  care 
to  apply  them  lightly,  for  fear  of  effacing 
the  out-lines  of  the  defign  ;  or  even  for 
the  greater  fecurity,  to  apply  them  on  the 
other  fide  :  efpecially  the  yellow,  which 
is  very  pernicious  to  the  other  colours,  by 
blending  therewith. 


\ 


And 
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A  third  manner  of  painting,  call’d  enamelling. ,  or  the  art  of  laying  the  fi' 
neft  colours  on  metals,  and  precious  ftones,  ftands  wholly  on  the  footing  of 
chemiftry  :  nor  can  any  thing  be  written  on  the  fubjedt  but  what  is  fetch’d 
from  that  art  f.  See  Jfaacus  Hollandus  on  enamelling . 

2°,  In 


And  here  too,  as  in  pieces  of  black  and 
white,  particular  regard  muft  be  had,  not 
to  lay  colour  upon  colour,  or  lay  on  lay, 
till  fuch  time  as  the  former  arc  well 
dried.  It  may  be  added,  that  yellow  is  the 
only  colour  that  penetrates  the  glafs,  and 
incorporates  therewith  by  the  fire  :  the 
reft,  and  particularly  the  blue,  which  is 
very  difficult  toufe,  remaining  on  the  fur- 
face,  or  at  leaf!  entering  very  little. 

When  the  painting  of  all  the  pieces  is 
finifh’d,  they  are  carried  to  the  furnace 
to  anneal,  or  bake,  and  fix  the  colours 
thereon.  This  furnace  is  fmall,  and  built 
of  brick  ;  a  little  above  the  bottom  is  an 
aperture  to  put  in  fuel,  over  which  is  a 
grate,  which  traverfes  the  furnace,  and 
divides  it  into  two  parts;  above  this  is  an 
aperture,  thro’  which  to  take  out  pieces, 
and  examine  how  the  co&ion  goes  for¬ 
ward. 

On  the  grate  is  a  fquare  earthen  pan,  on 
one  fide  whereof,  is  a  little  aperture,  thro’ 
which  to  make  the  trials,  placed  dire&ly 
oppofite  to  that  in  the  furnace  deftined 
for  the  fame  end. 

In  this  pan  are  the  pieces  of  glafs  placed 
in  the  following  manner  :  firft,  the  bot¬ 
tom  is  covered  with  three  ftrataof  plaifter, 
or  beaten  lime,  feparated  from  each  other, 
by  two  others,  of  broken  glafs  ;  ferv- 
ing  to  fecure  the  painted  glafs  from  the 
too  intenfe  heat  of  the  fire.  The  glafles 
are  laid  horizontally  on  the  uppermoft 
layer  of  this  plaifter  or  lime. 

This  firft  row  of  glafles  they  cover  with 
a  lay  of  the  fame  powder,  an  inch  deep  ; 
and  over  this  lay  another  range  of  glafles : 
and  thus  alternately  till  the  pan  is  quite 
full. 

The  pan  thus  prepared,  they  cover  up 
the  furnace  with  tiles,  or  a  fquare  table 
of  earth  clofely  luted  all  round  ;  only  lea¬ 
ving  five  little  apertures,  one  at  each  cor¬ 
ner,  and  another  in  the  middle,  to  ferve 
as  chimneys. 

Things  thus  difpofed,  there  remains  no¬ 
thing  but  to  give  fire  to  the  work  :  the 


fire  for  the  two  firft  hours  muft  be  very 
moderate,  to  be  increafed  in  propor¬ 
tion  as  the  co&ion  advances,  for  the  fpace 
of  ten  or  twelve  hours,  in  which  time  it 
is  ufually  compleated.  At  laft,  the  fire, 
which  at  firft  was  only  of  charcoal,  is 
made  of  dry  wood  ;  fo  that  the  flame  co¬ 
vers  the  whole  pan,  and  even  iflues  out  at 
the  chimneys. 

During  the  laft  hours,  they  make  eflays 
from  time  to  time,  by  taking  out  pieces 
thro’  the  little  aperture  of  the  furnace, 
to  fee  whether  the  yellow  be  per¬ 
fect,  and  the  other  colours  in  good  or¬ 
der.  When  the  annealing  is  thought  fuf- 
ficient,  they  proceed  haftily  to  exringuifh 
the  fire,  which  otherwife  would  foon 
burn  the  colours,  and  break  the  glafles. 

.t  The  enamels  or  colours  ufed  in  this 
art,  have  for  their  bafis  a  pure  cryftal  glafs 
or  frit,  ground  up  with  a  fine  calx  of  lead 
and  tin  prepared  for  the  purpofe  ;  with 
the  addition,  ufually,  of  white  fait  of  tar¬ 
tar.  Thefe  ingredients  baked  together, 
arc  the  matter  of  all  enamels  ;  which  are 
made  by  adding  colours  of  this,  or  that 
kind,  in  powder,  to  this  matter,  and  melt¬ 
ing  or  incorporating  ’em  together  in  a  fur¬ 
nace  :  when  melted,  they  are  caft  into  wa¬ 
ter;  and  when  dry,  melted  over  again,  and 
the  colour  rais’d,  or  taken  down  at  dif- 
cretion.  For  white  enamel ,  Neri  dire&s 
only  manganefe  to  be  added  to  the 
matter.  For  azure,  rafter  mix’d  with 
calx  of  brafs.  For  green ,  calx  of  brafs, 
with  feales  of  iron,  or  with  crocus  martis. 
For  black,  zaffer,  with  manganefe,  or  with 
crocus  martis  ;  or  manganefe  with  tartar. 
For  red,  manganefe,  or  calx  of  copper  and 
red  tartar.  For  -purple,  manganefe  with 
calx  of  brafs.  ¥  or  yellow,  tartar  and  man¬ 
ganefe.  De  Artevitrar. 

Enamelling,  to  appear  in  perfc&ion, 
(bould  only  be  praftifed  on'  plates  of  gold  ; 
the  other  metals  being  lefs  pure  :  cop¬ 
per,  for  inftance,  feales  with  the  applica¬ 
tion,  and  yields  fumes;  and  filver  turns 
the  yellows  white.  Nor  muft  the  plate  be 

made 
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2°,  In  the  art  of  dying,  by  which  we  mean  that  noble  invention  of  ting-^S 
ing  wools,  filks,  linnens,  &c.  with  the  brighteft  colours.  For  moft  of  the 
belt  colours  are  owing  to chemiftry,  particularly  blue,  i.  e.  indigo**;  and  red, 
i.  e.  fcariet ;  which  laft  was  firft  introduced  by  Kuffelaer ,  a  dyer  of  Lions , 
who  married  Drebel’s  daughter,  from  whom  he  had  a  M  S.  of  the  father, 
about  dying  a  flame  colour ,  which  furnifhed  him  with  the  firft  hint. 

For  Drebel  finding,  by  chemical  experiments,  that  cochineel  with  fpi- 
rit  of  nitre  II,  afforded  fuch  a  colour ;  and  finding  withal,  by  further  expe¬ 
riment,  that  the  pure  fpirit  of  nitre  corroded  cloth,  he  temper’d  it  with 
tin.  And  hence  arofe  that  celebrated  colour,  which  neither  fire,  nor  wa¬ 
ter,  nor  fait  can  deftroy. 

Befides, 


made  flat ;  for  in  fuch  cafe  the  enamel 
crackles :  to  avoid  which,  they  ufually 
forge  ’em  either  a  little  round,  or  oval ; 
and  not  too  thick. 

The  plate  being  well  and  evenly  forg’d, 
they  ufually  begin  the  operation  by  lay¬ 
ing  on  a  couch  of  white  enamel,  on  both 
fides,  which  prevents  the  metal  from  fwel- 
ling  or  biiftering  :  and  this  firft  lay,  ferves 
for  the  ground  of  all  the  other  colours. 

On  the  plate,  thus  enamell’d  with  white, 
they  calk  or  trace  the  defign  to  be  paint¬ 
ed  ;  touching  and  finifhing  it  up  with  fome 
other  colour.  This  done,  the  plate  is  fet  in 
a  reverberatory  furnace,  to  fix  the  colour  ; 
and  the  other  coloursapplied  in  like  man¬ 
ner  in  their  turns.  The  white  colour  of 
the  ground  ferves  for  the  lights,  and  is 
therefore  fpared  in  all  the  places  where 
fuch  heightnings  are  required.  F eltbien, 
Prin.  de  I'.Architctt.  de  la  Sculpt.  &c. 

**  Indigo  is  a  fecula  procured  from  the 
leaves  of  a  fhrub  of  the  fame  name  ;  fre¬ 
quent  both  in  the  Eaft  and  Weft  Indies  ; 
where  they  plant  and  cultivate  it  with 
great  care.  When  ripe,  i .  e.  when  the 
leaves  are  brittle,  and  break  by  only  touch¬ 
ing,  which  happens  in  two  months  after 
the  are  planted,  they  cut  ’em,  tye  ’em  up 
in  bundles,  and  lay  ’em  to  rot  in  large 
vats  of  river,  or  fpring  water.  In  three 
or  four  days,  the  water  boils  and  ferments 
by  mere  force  of  the  plant  heating  it,  QPc. 
Upon  thistheyftir  it  up  with  large  poles; 
and  then  letting  it  ttand  to  fettle  again,  take 
out  the  wood,  which  is  now  void  both  of 
leaves  and  bark.  Laftly,  continuing  to  ftir 
what  remains  atbottom  divers  times,  after 
it  has  fettled  for  good,  they  let  out  the 
water,  take  the  lediment  which  re¬ 
mains  .at  bottom,  put  it  in  forms,  or 


moulds,  and  expofe  it  in  the  air  to  dry  : 
and  this  is  indigo.  This  is  the  moftufual 
way  of  preparing  it.  Others  pra&ife  it 
with  fome  variety. 

II  Authors  are  divided,  as  to  the  nature 
of  cochineel  ;  fome  taking  it  fora  worm, 
and  others  for  the  grain  or  feed  of  a  tree. 
-F.  Plumier ,  the  Minime,  maintains  the 
former  opinion,  and  Pomet  the  latter. 

It  may  perhaps  be  faid  they  arc  both  in 
the  right,  and  yet  both  in  the  wrong;  and 
that  there  is  cochineel  of  either  kind.  This1 
at  leaft,  appears  from  the  account  given 
by  D ampler  ;  who  deferibes  each  kind. 

“  The  cochineel  norm,  he  fays,  is  an  in- 
“  feft  gender’d  in  a  fruit  refembling  a 
“  pear:  the  fhrub  which  bears  it,  is  five 
“  or  fix  foot  high,  and  call’d  tonna,  of 
“  which  i’they  have  whole  plantations  a-. 
“  bout  Guatemala,  Chepe,  and  Guexaca.  A- 
“  top  of  the  fruit  grows  a  red  flower, 
“  which  when  mature,  falls  on  the  fruit  ; 

“  and  that  opening,  difcovers  a  clift  two 
“  or  three  inches  diameter.  The  fruit 
“  then  appears  full  of  litttle  red  infetts, 
“  having  wings  of  a  furprizing  fmallncfs, 

“  and  which  would  die  and  rot  there,  if 
“  not  taken  out.  The  Indians  therefore 
“  fpreading  a  cloth  under  the  tree,  fhake  it 
“  with  poles,  till  the  infefts  are  forc’d  to 
“  quit  their  lodging,  and  fly  about  the 
“  tree,  which  they  cannot  do  many  mo- 
“  ments,  but  tumble  down  dead  into  the 
“  cloth  ;  where  they  are  left  till  en- 
“  tirely  dry.  When  the  infeft  flies,  it  is  red; 

“  when  fallen,  it  is  black  ;  and  when  dry, 

“  white;  it  afterwards  changes  colour. 

“  Cochineel  grain,"  or,  as  Dampier  calls  it, 
fylveftris,  “  is  a'  red  berry,  growing  in 
“  America ,  found  in  a  fruit  refembling  that 
“  of  the  cochineel  tree,  or  tonna.  The 
D  d  2.  «  firft 
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Befides,  no  colours  will  flick  to  wool,  or  filk,  unlefs  there  have  firft  been 
a  fermentation,  which  is  purely  chemical.  If  then  I  would  dye  filk,  e.  gr. 
fcarlet,  there  are  two  things  required  :  i°,  a  proper  colour;  and  2°,  that 
the  colour  flick  to  the  filk  ;  both  of  which  depend  on  chemiftry.  For  as  to 
the  firft,  if  the  filk  be  firfi  boird  in  a  lixivium,  the  colour  readily  adheres  : 
And  as  to  the  fecond,  that  colour  cannot  be  prepared  without  Aqua  fortis , 
or  fpirit  of  nitre;  and  that  again,  as  already  obferved,  is  to  be  temper’d 
with  tin  :  And  thus  all  the  durable  metallic  colours  are  only  to  be  had  by 
this  art.  Nor  can  a  dyer  ufe  ’em  to  their  utmoft  advantage,  without  the 
\  affiftance  thereof. 

An  of  gUfs.  3°,  In  the  art  of  glafs  ;*an  art,  how  noble,  how  neceflfary,  and  how  ad¬ 
vantageous  to  mankind  !  by  which  alone  we  let  in  light,  and  warmth, 
and  keep  out  the  air,  filth,  &c. 

Its  firft  rife  *  it  had  in  Egypt ,  and  its  perfe&ion  in  England  :  But  both 
are  apparently  owing  to  chemiftry. 

It  is  made  of  fand  calcined,  or  of  flints  often  ignited,  and  as  often  fud- 
denly  extinguifhed  in  water,  to  render  them  friable,  and  then  pulverized,  and 
mix’d  with  an  equal  quantity  of  vegetable  afties,  for  the  fake  of  the  fix’d  al- 


**  firft  ftioots  produce  a  yellow  flower  ; 
“  then  comes  the  fruit,  which  is  long, 
4‘  and  when  ripe,  opens  with  a  clift  of 
“  three  or  four  inches.  The  fruit  is  full 

of  kernels  or  grains,  which  fall,  on  the 
“  leaft  agitation,  and  which  the  Indians 
*l  take  care  to  gather.  Eight  or  ten  of 
4‘  thefe  fruits  may  yield  about  an  ounce 
**  of  grain. 

“  This  berry  yields  a  dye  almoft  as 
**  beautiful  as  that  of  the  infeft,  and  a 
“  perfon  may  be  eafily  deceived  in  them  ; 
“  the’  the  firft  is  much  lefs  efteem’d.” 

*  Neri  traces  the  antiquity  of  glafs  as 
far  back  as  the  time  of  Job:  That  writer, 
fpeaking  of  the  value  of  wifdom,  c.  28. 
v.  17.  fay?,  that  gold  and  glafs  are  not  to 
be  equal’d  to  it  :  fo,  at  leaft,  our  verfion 
has  it,  after  the  Septuagint ,  Vulgate ,  the 
Syriac ,  St.  Jenm ,  &c.  But  in  other  trans¬ 
lations,  as  well  as  in  the  original  Hebrew, 
the  word  glafs  is  not  feen  :  inftead  there¬ 
of,  the  Chaldee  ufes  cryttal ;  the  Arabic , 
jacinth  ;  the  Italian ,  Spanijb,  French ,  Dutch , 
a  diamond  ;  the  Thar  gum,  a  looking-glafs; 
Pagninus,  a  precious  (lone  ;  Vatable,  a  be¬ 
ryl,  &c.  The  reafon  of  all  this  diverfity 
arifes  hence,  that  the  original  word  Ze- 
chuchich  comes  from  the  root  Zacac,  which 
fignifies  to  purify,  cleanfe,  ftiine,  be  white, 
or  tranfparent  ;  whence-  the  fame  word 
is  applied  to  frankincenfe,  Exod.  30.  34. 


where  the  Septuagint  renders  it  pellucid  : 
fo  that  the  word  may  equally  fignify  any 
thing  beautiful,  and  tranfparent  ;  and  is 
by  no  means  peculiarly  appropriated  to 
exprefs  what  we  now  call  glafs.  Merret . 
Obferv.  in  Anth.  Neri. 

Piny  relates,  that  “  glafs  was  firft  dif- 
“  covered  by  accident  in  Syria ,  at  the 
“  mouth  of  the  river  Belus ,  by  certain 
“  merchants  driven  thither  by  the  for- 
“  tune  of  the  fea,  and  obliged  to  conti- 
“  tinue  there,  and  drefs  their  vi&uals  by 
“  making  a  fire  on  the  ground  ;  where 
“  there  being  great  ftore  of  the  herb  kali, 
“  that  plant  burning  to  afties,  its  falts 
“  mixed  and  incorporated  with  fand  or 
“  ftones  fit  to  vitrify  or  make  glafs.” 
Hijl.  Nat.  lib.  3  6. 

Dr.  Merret  will  have  glafs  as  antient  as 
either  pottery,  or  making  bricks ;  for  that 
a.  kiln  of  bricks  can  fcarce  be  burnt,  or 
a  batch  of  pottery  be  made,  but  fomc  of 
the  bricks,  and  the  ware,  will  be  at  leaft 
luperficially  turn’d  to  glafs :  fo  that  it 
mull  have  been  known  at  the  building  of 
Babel,  and  as  long  before  as  that  art  was 
ufed  ;  and  likevvife  by  the  Egyptians,  a- 
mong  whom  the  Ifraelites  were  many  years 
employ’d  in  making  bricks.  Obferv.  in  Anth. 
Neri.  Of  this  kind,  no  doubt,  was  that 
foflil  glafs  mentioned  by  Ferrant.  Imperat. 
to  be  found  under  ground  in  places  where 
great  fires  had  been.  Lib.  25.  c.  7. 
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ealine  fait  therein :  the  whole  they  heat,  and  boil,  till  it  becomes 
glafs*. 

If  the  fand  or  ftone  be  in  too  great  quantity,  or  be  not  beat  fmall  e- 
nough,  the  glafs  is  greenifh  ^  but  the  more  fait,  and  the  finer  the  calx,  the 
more  clear  and  beautiful  the  glafs. 

In  effect,  glafs  is  only  an  alkali  fait,  united  with  a  calx  or  earth  ;  and 
the  more  fixed  the  fait,  and  the  purer  the  earth,  the  finer  the  glafs :  but 
then  the  more  fait,  and  the  finer  the  glafs,  the  lefs  it  endures  the  air  •  as 
being  fubjeCt  to  veins  and  cracks,  and  being  eafily  prey’d  on,  and  diffolved 
by  the  water  in  the  air.  .  •  * 

And  the  more  the  earth,  the  greener  and  more  opake  the  glafs ;  but 
withal  the  more  durable.  Add,  that  the  finer  the  glafs,  the  more  it 
changes  bodies  put  therein. 

40,  In  the  art  of  gems ,  by  which  we  mean  the  art  of  making  precious  ^  of  gem, 
ftones  or  gems,  of  cryftal  or  glafs,  to  vye  in  beauty,  colour,  hardnefs,  & c. 
with  natural  ones. 

To  the  perfection  of  this  art,  two  things  are  required  :  Firft,  th  e  What  it  turns  one 
giving  the  glafs  or  cryftal  an  exceeding  hardnefs,  folidity,  and  tranfpa- 
rency.  And^  20,  the  giving  them  a  bright  and  tranfparent  colour  or 
water.  .  ' 

Now,  the  two  forts  of  matter  juft  mentioned,  cryflal  and  glafs,  have 
each  their  particular  advantages,  and  defeats ;  by  which  they  are  dif -thereof. 
pofed,  and  indifpofed  to  come  up  to  the  quality  of  gems  :  Cryftal ,  for  in- 
ftance,  has  a  noble  hardnefs,  compa&nefs,  and  pellucidity  ;  but  then  it 
does  not  take  colour:  at  leaft  the  art  of  tinging  or  ftaining  it,  is  not  now  What  is  want- 
known.  The  chemifts  of  the  laft  age,  ’tis  true,  feem  to  have  underftood  \ting  in 
better :  Kunckel  particularly  had  a  method  of  dying  cryftal  of  a  beautiful 
red,  by  means  ol  a  little  gold ;  but  the  fecret.perifh’d  with  him  f. 

Mr.  Boyle ,  in  his  excellent  treatife  of  gems ,  has  endeavour’d  to  retrieve 
this  art,  and  to  fhew  how  a  cryftal  matter  may  be  converted  into  a  real 
gem  ;  but  he  never  brought  the  thingto  bear  himfelf.  All  his  cryftals  crack’d, 
and  flaw’d;  which  flaws,  &c.  the  air  entering,  corrupted  and  diffolved 
them  :  fo  that  in  a  little  time  they  loft  all  their  tranfparency. 

.  As  to  glafs,  it  receives  any  colour,  and  that  in  all  imaginable  perfection  ^What  in  gtys. 
but  then  it  wants  both  of  weight,  compaCbnefs,  and  hardnefs  ;  witnefs  its 
being  cut  by  a  cryftal,  as  by  a  diamond  :  But,  which  is  more,  it  is  de¬ 
fective  too  in  the  point  of  fmoothnefs,  and  polifh  :  for  if  its  furface  be  a  little 
-rubbed,  or  ground,  it  appears  rough  and  unequal,  and  lofes  all  its  tranf¬ 
parency  and  beauty  ;  whereas  rock-cryftal  takes  the  nobleft  polifh.  How¬ 
ever,  in  point  of  colour,  glafs  excels  every  thing. 


*  The  nature  and  ingredients  of  glafs, 
with  the  procefs  of  making  it,  &c.  we 
have  already  deferibed  in  the  notes,  ^.139, 
140. 

t  Tho’  cryftal ,  in  not  being  fufible,  be¬ 
comes  cnfulceptiblc  of  dyes,  or  tinftures 


in  fubftance  ;  yet  the  induftry  of  the  • 
chemifts  has  found  means  of  making  it 
ferve  for  the  bafts  of  precious  ftones, 
with  all  the  advantages  of  colour.  Tho’ 
we  cannot  fufe,  we  can  calcine,  and  make 
frit  of  it. 


To 
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To  make,  e.gr.  a  fine,  vivid,  durable  blue ;  take  pure  fait,  and  fea- 
fand  :  boil  thefe  a  long  time  in  an  intenfe  fire,  then  mix  a  tindlure  of 
copper  ;  and  continue  the  heat  till  all  three  be  fufed,  and  vitrified  :  the  re- 
fult  will  be  a  gem,  or  emerald,  nothing  inferior  in  beauty  to  a  native  one  ; 
and  fuch,  as  we  have  known  the  moft  experienced  lapidaries  .deceived 


in  II. 

||  The  art  of  imitating  precious  flones 
in  glafs,  is  too  curious  and  confiderable 
to  be  pafs’d  over  without  further  notice  ; 
fome  of  the  leading  compofirions  therein, 
we  fhall  briefly  point  out,  on  the  autho¬ 
rity  of  the  never-enough  to  be  commend¬ 
ed  Neri. 

To  make  a  fea-green  glafs  ;  Take  cry¬ 
ftal  frit,  without  allowing  it  any  manga- 
nefe  ;  melt  it,  and  when  clear,  a  fait 
will  be  found  fwimming  a-top,  in  form 
of  an  oil,  which  is  to  be  skim’d  oft,  as 
long  as  any  rifes.  When  the  glafs  is 
perfe&ly  clarified,  mix  calcined  brafs, 
and  zaffer;  and  add  the  mixture  to  the 
melted  cryftal.  Let  the  whole  ftand 
three  hours,  that  the  colour  may  incor¬ 
porate  with  the  metal :  then  ftir  and  mix 
them  again  ;  take  a  proof,  and’ either 

heighten  or  take  down  the  colour. - 

For  an  emerald-colour  glafs ,  ufe  cryftalline 
metal  that  has  had  no  manganefe,  pafs  it 
thro’  water  once  or  twice,  to  get  out  all 
-the  fait ;  add  half  the  quantity  of  com¬ 
mon  white  metal,  made  of  polverine  ;  and 
when  the  mixture  is  well  purified,  add 
brafs  thrice  calcined,  and  crocus  martis  cal¬ 
cined  with  brimftone,  and  reverberated  : 
If  any  bluenefs  remain,  add  more  of  the 
crocus.-?-* — For  a  tur cols- colour  glafs,  evaporate 
all  the  moifture  from  a  fea-falt,  till  it  be¬ 
come  white;  then  pulverize  it :  this  pow¬ 
der  add,  by  degrees,  to  a  fea-green  cry¬ 
ftal  metal,  mentioned  above,  mixing  it 
well  together,  till  the  fea-green  lofe  its 
tranfparency,  and  become  opake,  which 
is  the  effect  of  the  fait,  now  vitrified. 
Upon  this,  a  little  palenefs  arifes,  and  by 
degrees  the  sky-blue,  which  is  the  colcur 

of  a  turcois-ftone. , - To  make  calcidonys , 

jafpers,  and  agats ,  in  glafs ;  diffolve  filver  in 
Aqua  forth,  and  alfo  mercury  in  Aqua 
forth ;  mix  the  folutions  in  a  glafs  body, 
and  to  the  mixture  add  fal-ammoniac  ; 
when  diffolved,  add  zaffer,  manganefe, 
ferretto,  crocus  martis,  thrice  calcined  cop¬ 
per,  blue  fmalt,  and  red  lead,  all  in  pow¬ 
der  ;  keep  the  body  flopp’d  ten  days,  ftir- 
ring  it  daily  :  then  put  it  in  a  fand-fur- 


We. 

nace  ;  in  twenty-four  hours  the  Aqua  for¬ 
th  will  be  evaporated,  leaving  a  powder 
at  bottom.  Laftly,  take  very  clear  metal, 
made  of  broken  pieces  of  cryftal,  and  cry¬ 
ftalline  veflcls,  and  white  glafs  that  has 
been  ufed :  to  twenty  pound  of  this,  add 
two  ounces  and  a  half  of  the  powder ; 
mix,  and  incorporate  them,  and  let  them 
ftand  in  the  fire  twenty-four  hours ;  upon 
this,  when  grown  cold,  waves  and  clouds 
of  beautiful  colours  will  begin  to  appear. 
Add,  tartar,  vitrified  foot,  and  crocus  mar¬ 
tis,  calcined  with  brimftone,  all  pow¬ 
der’d  and  mix’d,  to  the  compofttion  :  let 
it  boil,  and  fettle  twenty-four  hours;  and 
then  make  a  glafs  body  of  it,  which  put 
in  the  furnace  again  and  again,  till  there 
appear  fine  ftreaks,  and  ihades  of  blue, 
red,  fea-green,  yellow,  and  all  other  co¬ 
lours  ;  in  which  ftate  it  is  ready  to  be 
wrought  into  variegated  veflels,  &>c. 

To  make  a  gold-yellow  in  glafs,  mix  cry¬ 
ftal  frit  with  common  glafs  frit,  and  to 
the  mixture  add  tartar  beaten  and  fearced, 
and  manganefe  ;  place  them  in  a  furnace 
four  days,  with  an  ordinary  fire  ;  when 
fuflficiently  purified,  and  colour’d,  work 

it. - For  a  granat  colour ,  fo  cryftal,  and 

common  frit  mix’d,  add  manganefe,  and 
zafter  ;  put  them  in  a  pot,  and  keep  them 

in  the  furnace  twenty-four  hours. - For 

an  amethyjl  colour,  to  cryftal  frit  add  man¬ 
ganefe  and  zaffer,  as  before. - For  a  fa- 

phyr  colour,  either  to  common  or  cryftal 
frit,  add  zaffer  and  manganefe;  mix  and 
melt  them  in  the  furnace,  and,  when 
well-colour’d,  work  it. — —  For  a  black  co¬ 
lour,  to  cryftal  and  common  frit,  add  calx 
of  lead  and  tin  ;  mix,  and  fet  them  in  the 
furnace  :  when  the  metal  is  melted,  and 
pure,  add  powder  of  calcined  fteel,  feales 
of  iron  ;  after  boiling  with  the  mixture, 

let  them  ftand  and  fettle  twelve  hours. - 

For  a  fnow-whlte,  to  cryftal  frit  add  cal¬ 
cined  tin,  and  manganefe ;  mix  them, 
and  fet  them  in  the  furnace  to  refine,  for 
eighteen  hours :  then  caft  the  matter  into 
water,  and  make  a  proof:  if  it  be  too 
clear,  add  more  of  the  tin.— For  a  marble 

colour , 
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We  have  lately  feen  an  eminent  artift  at  Amjlerdam ,  the  fame  who  firft 
fet  on  foot  the  method  of  making  porcelain  of  glafs  j  and  were  ftiewn  by 
him  glafles  of  all  imaginable  colours*.  He  has  the  art  of  imitating  to  the 
life  any  human  eye  f,  and  all  upon  a  fingle  piece  of  convex  glafs  ;  not  by 
painting  it,  but  only  applying  glafs  to  glafs.  He  alfured  us,  he  learnt  all 
his  art  from  de  Neri ,  and  Kunckel  in  his  comments  on  the  fame  ;  which  laft 
author  made  a  fort  of  precious  glalfes  in  the  court  of  Pruffia,  equal  to  any 
precious  ftones  ,*  fome  of  a  ruby  colour,  with  gold  ;  others  of  a  fmaragti 
colour,  with  copper,  & c.  See  job.  Kunckelii  Vollfommene  Gl afmacherkunfl t 
d.  r.  Ant.  Neri  7.  Bucher  de  Arte  Vitraria. 

5°,  In 


colour,  cryftal  frit  melted,  and  work’d 

without  purifying,  fuffices. - For  a  deep 

red ,  put  cryftal  frit,  broken  white  glafs, 
and  calcined  tin,  in  a  pet  to  melt,  and  pu^ 
rify  ;  and  when  in  fufion,  add  calcined 
ftcel,  and  feales  of  iron,  well  powder’d, 
thereto  ;  mix,  and  let  them  incorporate 
five  or  fix  hours.  Make  an  eflay,  and  if 
the  metal  be  too  black  or  opake,  add 
brafs  calcined  to  a  rednefs  ;  mix,  refine, 
and  make  eflay  as  before,  till  it  be  of  a 
blood  red  ;  and  work  it  fpeedily,  left  it 
lofe  its  colour. 

*  It  is  no  inconfiderable  improvement  of 
the  art  of  imitating  gems  in  glafs,  to  make 
ufe  of  glafs  of  lead;  the  ftones  produced 
hereby,  far  exceeding  thofe  made  of  com¬ 
mon  glafs,  or  even  of  cryftal,  in  point  of 
colour.  To  prepare  this  glafs,  the  lead  is 
firft  fufed  and  calcined  in  a  kiln  ;  then 
re-calcined  by  a  reverberatory  fire ;  and 
Iaftly,  polverine  or  rochetta  frit  being 
mixed  therewith,  and  the  whole  fet  in 
the  furnace  for  ten  hours,  it  is  caft  out 
into  water,  and  the  glafs  feparated  from 
the  lead. 

This  glafs  may  be  blown  or  work’d  in¬ 
to  veflels,  after  the  ufual  manner. - It 

becomes  of  an  emerald  colour,  by  the  addi¬ 
tion  of  polverine  frit  to  purify  it,  and 
brafs  thrice  calcined,  and  crocus  mart’s 
made  with  vinegar,  incorporated  there¬ 
with — ~A  topaz-colour,  by  ufing  cryftal  frit 
mftead  of  polverine  frit,  and  adding  half 

the  quantity  of  yellow  glafs. - A  granate 

colour,  by  adding  cryftal  frit,  manganefe, 

and  zaffer. - A  gold-colour ,  by  adding 

cryftal  frit,  brafs  thrice  calcined,  and 

cm  us  martis. - Colour  of  lapis  lazuli,  by 

adding  the  fnow-white  glafs  above-men¬ 
tioned,  with  the  painters  blue  fmalr.  Neri 
ubi  fupra. 


f  M.  Homherg  gives  us  a  new  and  curious 
application  of  the  art  of  glafs  to  the  co¬ 
pying  of  engraven  Jlones ,  and  taking  fi¬ 
gures  or  impreffions  thereof,  equally 
beautiful  with  the  originals.  He  even  af- 
fures  us,  that  he  made  copies  this  way 
from  a  great  number  of  fuch  ftones,  fur- 
nifhedhim  by  the  Dutchefs  of  Orleans ,  in 
fuch  perfeftion,  that  fome  of  the  moft  ex¬ 
perienced  perfons  took  them  for  antique. 

“  The  whole  method  confifts  in  mould- 
“  ing  the  graven  ftone  in  a  fine  earth,  and 
“  imprinting  therein  a  piece  of  glafs  half 
“  melted  by  the  fire,  in  fuch  manner,  as 
u  that  the  figure  of  the  ftone  remains  ac- 
“  curately  imprefled  on  the  glafs. 

The  chief  difficulty  lies  in  finding  an 
earth  fine  enough  to  take  the  figure,  and 
yet  that  Ihall  not  melt,  mix,  ftick  to, 
and  incorporate  with  the  melted  glafs, 
which  itfelf  is  little  elfe  but  a  fort  of 
earth.  The  chara&er  of  fuch  earth  muft 
be,  that  it  have  as  little  fait  as  poflible, 
fait  difpofing  more  eafily  to  fufion.  Of 
all  the  earths  whereof  M.  Homberg  made 
trial,  the  leaft  faline,  and  that  which  he 
found  fitteft  for  the  purpofe,  was  a  fort 
of  .chalk,  called  tripoli  of  Venice ,  common¬ 
ly  ufed  in  polifhing  looking  glafles,  optic- 
glafles,  and  precious  ftones  :  Tho’  there 
is  alfo  a  coarier  tripoli  found  in  France,  of 
fome  ftead,  in  faving  the  too  great  ci- 
pence  of  the  former. 

The  procefs  is  thus ;  pounding  the 
French  tripoli ,  pafs  it  thro’  a  hair  fieve, 
ferape  the  tripoli  of  Venice  very  fine  with 
a  knife  or  piece  of  glafs  ;  pafs  it  thro’ 
a  fine  filk  fieve,  and  pound  it  in  a  glafs 
mortar,  with  a  peftle  of  glals. 

Proceed  now  to  moiften  the  French  tri¬ 
poli  with  water,  till  it  may  be  made  into 
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5°,  In  the  art  of  fcfftls  j  it  being  chemiftry  alone  that  fhews  to  find  the  . 
metalline  glebe  or  ore  in  the  mines  ;  to  judge  of  the  value,  and  richnefs 
of  earths  ;  to  difcover  whether  or  no  there  be  any  metal  in  them,  and 
what  metal  it  is  ;  as  alfo  how  they  are  to  be  dug,  and  the  metal  procured, 
and  feparated  from  all  heterogeneous  matters  and  laftly,  how  it  is  to  be 
cleared  of  other  metals  mix’d  therewith. 

’Tis  certain,  the  Spaniards  have  loft  many  millions  in  America ,  for  want 
of  the  method  of  feparating  gold  from  other  matters,  by  mercury  ;  for 
gold  is  there  rarely  found  without  being  mix’d  with  other  bodies,  and  this 
id  ftrongly,  as  not  to  be  feparable  by  Aqua  fortis ,  nor  by  any  other  means  ; 
till  a  chemift,  invited  over  into  Peru  on  that  occalion,  firft  applied  mercury, 
which,  uniting  the  gold  to  itfelf,  left  the  reft  behind  *. 

We  are  told  of  another,  who  had  the  art  of  feparating  all  the  fulphur' 
from  tin  ;  which  left  the  metal  as  fine  as  filver  :  but  that  fecret  perifhed 
with  him, 

6q,  In  the  art  cf  metals ,  by  which  we  mean  the  art  of  refining  metals, 
and  rendering  them  malleable,  and  fit  to  be  wrought  into  utenfils,  and  other 
occafions  of  life. 

Now  the  malleability  of  metals,  as  already  noted,  depends  on  their 
being  free  of  fulphur  :  Thus,  a  little  arfenic,  or  other  fulphurous  mat¬ 
ter,  being  added  to  gold,  it  immediately  commences  friable,  and  ea- 
fily  crumbles  into  a  fine  powder.  To  purge  out  all  the  fulphurous 
part,  therefore,  without  carrying  any  of  the  metalline  part  along 
■with  it  j  it  muft  be  known  what  bodies  attra <5f,  and  draw  the  ful¬ 
phur  to  them,  leaving  the  metal  behind  ;  which  is  a*  thing  chemiftry 
alone  can  teach,  and  by  which  the  Spaniards  fave  immenfe  riches 
in  their  American  works,  which  would  otherwife  be  loft.  All  the  fecret 


a  pafte  by  fqueezing  it  between  the  fin¬ 
gers  ;  and  therewith  fill  a  little  flat  cru¬ 
cible,  prefling  it  lightly  into  the  fame  : 
then  ftrew  fome  dry  powder  of  the  Venice 
tripoli  over  it ;  and  on  this  lay  the  fione 
intended  to  be  moulded ;  prefling  it  ftrong¬ 
ly  into  the  fame  with  the  fingers,  and 
flatting  down  the  tripoli  all  around  it. 
Here  letting  it  remain  a  while,  for  the 
moifture  of  the  French  tripoli  to  penetrate 
the  Venetian ;  turn  the  crucible  upfide 
do„wn  ;  upon  which  the  ftone  falls  out, 
leaving  its  impreflion  behind. 

The  crucible  having  now  ftood  till 
perfe&ly  dry,  take  a  piece  of  glafs  of 
any  colour  at  pleafure,  and  of  a  fizc  an- 
fwerable  to  the  work  intended,  and  ex- 
pofe  it  in  a  furnace  till  it  begin  to  fhine, 
which  fhews  it  lufficiently  foftned  for 
the  impreflion.  Upon  this,  immediate¬ 
ly  apply  it  with  a  piece  of  iron  into  the 


the  cavity  of  the  mould  ;  and  as  foon  as 
it  has  taken  the  impreflion,  fet  the  cru¬ 
cible  in  a  warm  place  in  a  furnace,  that 
the  glafs  may  cool  by  degrees,  without 
cracking  :  when  cold,  it  is  taken  out  of 
the  crucible,  compleat. 

To  copy  a  ftone  in  Creux,  that  is,  im- 
bofs’d,  or  wrought  in  Relievo ;  or  to  copy 
in  Relievo  a  ftone  wrought  in  Creux,  proceed 
thus  : 

Take  the  impreflion  of  the  ftone  in 
Spanijb  wax,  or  fulphur,  and  pare  off  all 
that  is  fuperfluous  on  the  edges ;  mould 
this  waxen  impreflion,  in  a  crucible  of 
tripoli,  in  the  fame  manner  as  if  it  were  a 
ftone  ;  and  take  an  impreflion  thereof  in 
a  piece  of  glafs,  as  above  taught.  Mem.  de 
T Acad.  An.  17  1 6. 

*  See  what  has  been  already  deliver’d 
hereof,  in  p.  70  8c  74. 
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confifts  in  calling  in  an  alkali  fair,  which  abforbs  the  fulphur,  and  leaves 
the  metal  untouch'd. 

*Tis  chemiftry,  which  alone  teaches  how  to  temper  metals,  and  make 
them  dudlile,  or  rigid,  or  hard,  or  tender,  &c.  Thus  pure  gold  is  fcarce 
of  any  real  ufe  in  life,  as  being  fo  exceedingly  foft,  and  perifhable ;  but 
fufe  it  with  a  little  copper,  and  the  colour  ri-fes  more  beautiful,  and  the 
metal  more  firm  and  durable.  The  fame  may  be  faid  of  pure  filver,  which 
is  too  foft  for  ufe ;  but  mix  a  little  tin  with  it,  and  it  becomes  more 
dudlile,  and  durable. 

7q,  In  the  art  of  war,  which,  as  now  managed,  owes  all  its  force  to  Military  art. 
gun-powder ;  immediately  upon  the  difcovery  of  which,  guns,  mortar's , 
bombs ,  and  other  furniture  of  war,  were  introduced.  . 

In  reality,  Jtis  this  powder  is  the  very  balls  of  the  modern  military  art  ; 
that,  by  which  lieges,  and  defences  of  towns,  battles,  &c.  are  performed. 

And  hence  it  was,  that  Coehorn ,  by  being  throughly  acquainted  with  the 
force  of  gun-powder,  bore  the  palm  from  all  the  world,  in  this  way. 

Now,  gun-powder  is  a  mere  chemical  production  ;  and,  asiiich,  is Gur-powdcri 
ufually  afcribed  to  *  Bartholdus  Schwarts ,  a  German  monk  j  tho’,  in  reality, 

■  its 


*  What  evidently  fhews  the  ordinary 
account  of  its  invention  falfc,  is,  that 
Schwarts  is  held*  to  have  firft  taught  it  the 
■Venetians  in  the  year  1380  ;  and  that  they 
firft  ufed  it  in  the  war  againft  the  Genoefe 
in  a  place  antiently  call’d  E ojfa  Caudeana , 
now  Chioggia.  For  we  find  mention  of 
fire-arms  much  earlier  :  Peter  Mejfus,  in 
his  VarU  Lech  ones,  relates,  that  Alphonfus 
XI.  King  of  Cajlile,  ufed  mortars  againft 
the  Moors ,  in  a  liege  in  1348  ;  and  Lon 
Pedro ,  bilhop  of  Leon ,  in  his  chronicle, 
mentions  the  fame  to  have  been  ufed 
above  four  hundred  years  ago,  by  the 
people  of  Tunis ,  in  a  fea-fight  againft 
the  Maori  fo  king  of  Se-vil.  Du  Cange  adds, 
that  there  is  mention  made  of  this  pow¬ 
der  in  the  regifters  of  the  chambers  of 
accounts  in  France ,  as  early  as  the  year 
1358. 

The  compofition  of  gun-powder  is  as 
follows :  Take  fix  pound  of  falt-petre 
well  purified,  and  reduced  to  powder; 
one  of  fulphur,  likewife,  purified,  and 
powder’d;  and  at  leaft  one  of  charcoal: 
put  thefe  ingredients  in  a  mortar,  moiften 
them  with  water,  fpirit  of  wine,  vinegar, 
or  urine,  and  pound  them  for  twenty- 
four  hours,  remembering  to  moiften  from 
time  to  time,  to  prevent  the  mals  from 
taking  fire.  This  done,  fqueeze  it  thro’ 
a  fieve.  By  this  means  it  will  be  form’d 
into  little  grains  or  globules,  which  being 


dried,  are  the  gun-powder.  Wolfi  Element. 
Pyrotech. 

Other  authors  preferibe  other  propor¬ 
tions  :  Semienowkz ,  for  mortars  directs  100 
pounds  of  falt-petre,  25  of  fulphur,  and 
as  many  of  charcoal  ;  for  great  guns,  100 
pounds  of  falt-petre,  15  of  fulphur,  and 
18  of  falt-petre  ;  for  muskets  and  piftols, 
ico  pound  of  lalt-pctre,  8  of  fulphur,  and 
10  of  charcoal.  Pyrotech. 

Miethius  extols  the  proportion  of  one 
pound  of  falt-petre  to  three  ounces  of 
charcoal,  and  two,  or  two  and  a  quarter  of 
fulphur ;  than  which,  he  affirms,  no  gun¬ 
powder  can  polfibly  be  ftronger.  He  adds, 
that  the  ufual  pra&ice  of  making  the  gun¬ 
powder  weaker  for  mortars,  than  guns, 
as  in  the  example  above,  is  without  any 
foundation,  and  renders  the  expence  nced- 
lelly  much  greater :  for,  whereas  to  load 
a  large  mortar,  24  pound  of  common 
powder  is  required  ;  and,  confequently, 
to  load  it  ten  times,  240  pound :  he  Ihews, 
by  calculation,  that  the  fame  eft’eft  would 
be  had  by  1S0  pound  of  the  ftrong  pow¬ 
der.  Ar tiller.  Prase.  Recent. 

The  explofion  of  gun-powder  is  thus 
accounted  for  by  Sir  Ifaac  Newton  : 

“  The  charcoal  and  fulphur  ealily  ta^ 

“  king  fire,  kindle  the  nitre,  and  the 
“  fpirit  of  the  nitre  being  thereby  rare- 
“  fied  into  vapour,  rulhes  out  with  ve- 
“  hemence,  much  after  the  fame  manner 
Ee  *‘us' 
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•  its  firtt  difcoverer  appears  to  have  been  Friar  Bacon;  who  ’tls  certain  was 
matter  of  the  fecret  ;  but  out  of  good  will  to  mankind  concealed  it  *. 

The  fame  powder,  we  can  make  by  chemittry  much  more  powerful  ; 
viz.  by  adding  fait  of  tartar  to  the.  falt-petre,  fulphur  and  charcoal  j\  . 
Granadoes.  ■  Miffive  fires  or  granadoes  are  likewife  capable  of  being  made  to  burn, 
and  have  their  ett'edl  invilibly,  or  under  water,  &c.  Add,  that  if  Aquafortis , 
or  oil  of  vitriol,  be  mix’d  with  the  compolition  of  a  hand  granado,  every 
living  thing  near  the  place  of  explofion  will  be  fuffocated. 

Indeed,  ’tis  to  be  lamented,  an  art  fo  fatal  and  pernicious  to  mankind, 
fhould  ever  have  arofe  from  chemittry  :  but,  what  fhall  we  fay  ?  the  fame 
chemittry  would  furnifh  divers  others  vaftly  worfe  and  more  forcible. 
Perhaps,  it  were  better  to  be  filent  about  them  :  but  this  we  may  affirm, 
that  we  have  leen,  and  made,  fuch  experiments,  as  to  the  burning  and  di¬ 
lating  of  bodies,  as  have  ftruck  us  with  horror  and  amazement.  One 
we  cannot  omityas  being  already/known  to  feveral :  Take,  e.gr.  an  ounce 
of  oil  of  caraways;,  and  an  ounce  of  ftrong  fpirit  of  nitre,  each  in  a  fepa- 
Jm>ub<rHi/hjibleYate  phial;  the  minute  they  come  to  be  mix’d  together,  by  the  collifion  or 
fire-  '  breaking  of  the  two  glafles,  fuch  a  fume  and  flame  will  arife,  as  will  catch 
and  confume  whatever  is  in  its  way,  without  any  poflibility  of  its  being 
extinguifh’d  *f.  For  it  will  have  its  full  effect  in  water,  and  even  in  va¬ 
cuo  H.  Hannibal  antiently  overcame  a  powerful  enemy,  in  a  fea-engagement,by 
pots  full  of  fnakes  thrown  on  their  vefl’els,  which  breaking  upon  the  fame. 


“  as  the  vapour  of  water  out  of  an  xoli- 
“  pile;  the  fulphur  alfo  being  volatile  is 
“  converted  into  vapour,  and  augments 
“  the  explofion  ;  and  the  acid  vapour  of 
“  the  fulphur,  viz-  that  which  diftils  un- 
“  der  a  bell,  into  oil  of  fulphur,  entring 
“  violently  into  the  fixt  body  ofthe  nitre, 
“  lets  loofe  the  fpirit  of  the  nitre,  and  ex- 
“  cites  a  greater  fermentation,  whereby 
“  the  heat  is  further  augmented,  and  the 
“  fix’d  body  of  the  nitre  alfo  rarified  into 
“  fume,  and  the  explofion  thereby  made 
“  more  vehement  and  quick.  Qpticks ,  p. 

317. 

*  See  further  in  Bacon  s  Hijiory,  p.  17. 

f  “  If  fait  of  tartar  be  mix’d  with 
“  gunpowder,  and  that  mixture  be 
“  warm’d  till  it  takes-  fire  ;  the  explofion 
“  will  be  more  vehement  and  quick  than 
“  of  gunpowder  alone:  which  can  proceed 
“  from  no  other  caufe  hut  the  a&ion  of 
“  the  vapour  of  the  gunpowder  upon  the 
“  fait  of  tartar,  whereby  that  fait  is  rari- 
“  fied.”  Newt.  Opt.  p.  317. 

This  makes  what  they  call  puhis  fulnii- 
nnnsy  whofe  effeft  Sir  If.  Newton  in  the 
fame  work  accounts  for  from  the  great  at¬ 


tractive  force,  whereby  the  acid  fpirits  of 
the  fulphur  and  nitre  rulhing  towards  one 
another,  and  towards  the  fait  of  tartar, 
by  the  violence  of  the  fhock  turn  the 
whole  into-  vapour  and  flame.  Ibid.  p. 

352,  353*; 

*f  On  this  oceafion  we  cannot  omit  to 
admire  an  inftance  of- a  noble  and  gene¬ 
rous  principle,  in  the  late  king  of  Francet 
Louis  XIV.  A  Roman  chemift,  S.  Poll ,  ha¬ 
ving  difeovered  fomething  of  this  kind,  of 
prodigious  effect,  came  to  France  in  1702,' 
on  purpofe  to  make  an  offer  of  it  to  that 
prince  ;  who,  tho’  he  was  then  going  to 
be  engag’d  in  a  war  againft  a  powerful 
confederacy  ;  yet  voluntarily  renounced 
all  the  advantages  of  fuch  a  fecret ;  hancL- 
fomely  rewarded  the  inventor,  but  enjoin¬ 
ed  him  to  let  it  perifh.  Hjl.  de  l' Acad.  R. 
des  Sciences ,  An.  1714. 

II  A  drachm  of  compound  fpirit  of  nitre 
being  poured  on  half  a  drachm  of  oil  of 
caraway  feeds  in  vacuo  ;  the  mixture  im¬ 
mediately  made  a  flafh.  like  gunpowder,, 
and  burft  the  exhaufted  receiver,  which 
was  a  glafs/fix  inches  wide,  and  eight  in¬ 
ches  deep,  Newt,  Opt. 
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infedled  the  men  with  their  poifon  :  But  what  might  be  done  with  a  mix¬ 
ture  of  two  fuch  bodies,  as  would  burn  every  thing  they  came  near  inex- 
tinguilhably  ?  ,  • 

7°,  Pyrotechny ,  or  the  art  of  fire-works,  in  which  the  Chinefe  are  fo  .  excel-  Artificial  fire- 
lent ;  (whereby,  fires  either  fix’d,  or  miffive,  are  contrived  to  exhibit  allwo'fc*- 
kinds  of  figures  0  owes  its  rife  and  all  its  increafe  to  chemiftry;  as  ’tis 
this  art  alone  that  furnilhes  camphor,  nitre,  fulphur  and  gunpowder, 
which  are  the  chief  ingredients  in  fuch  compofitions.  See  more  on  this  fub- 
je<5l  in  a  fine  little  French  treatife  call’d,  V Art  de  Feu  *. 

8°,  In  the  art  of  magic,  the  moft  elegant,  and  furprizing  of  all  arts  ;  Magic. 
whereby  the  public  wonder  and  applaufe  are  fo  eafily  procured. 

Now  magic  among  the  ancient  Chaldeans ,  Babylonians ,  and  Perjians ,  where 
it  was  principally  cultivated,  fignified  no  more  than  ipifdom  :  and  hence  the  * 

Sophi  of  the  Greeks ,  were  by  them  call’d  Magi ,  who  being  acquainted  with 
many  of  the  hidden  powers  of  nature,  directed  ’em  in  fuch  manner  as  to 
produce  effects,  whole  caufes  being,  unknown  to  the  vulgar,  were  attribu¬ 
ted  to  daemons  **.  And  hence  the  art  came  into  an  ttndeferv’d  difrepute, 
and  the  magicians  became  cenfur’d  as  working  by  compact  with  the  devil. 

But  this  is  invidious  :  for  in  the  evangelift  Matthew ,  the  magi  are  faid  to 
have  come  from  the  Eajl  to  worfhip  fefus  Chrift  ;  which  no  body  imagines 
to  be  underftood  of  forcerers.  Hence  Roger  Bacon  in  his  elegant  treatife, 
de  militate  magia,  undertakes  a  vindication  of  the  term  magia.  See  Cardan 
de  fubtihtate  rerum,  Fernelius  de  abditis  rerum  caufis ,  1.  Baptifl  Porta’s  Ma¬ 
gia  Naturalis. 

By  this  art,  improved  and  perfected  by  chemiftry,  ftupendous  effedls  may  ftrachi 
be  produced;  and  fuch  as  lhall  readily  impofe  on  the  reft  of  the  world,  and iumtfry.  y 
pafs  for  real  miracles.  Suppofe,  e.  gr.  the  ufe  of  gunpowder  unknown, 
except  to  a  fingle  perfon  ;  and  this  perfon  fuppofe  to  dig  a  hole  deep  in  the 
ground,  and  therein  beftow  a  good  quantity  thereof,  with  a  piftol  fitted 
to  a  clock  ;  fo,  as  he  could  exactly  know  the  time  when  the  explofion  would 
be  made.  .  This  done,  if  he  lhould  warn  the  people,  that  on  fuch  a  day, 
and  at  fuch  an  hour,  there  would  be  a  great  earthquake,  and  fire  burft  out 
at  fuch  a  place  :  would  not  he  be  deem’d  a  conjurer  ?  And  if  any  body 
lhould  go  at  this  day  to  America ,  pretending  to  be  font  from  God,  and  of¬ 
fer  fuch  a  miracle  in  confirmation  of  the  truth  of  his  million  ;  would  not  * 
every  body  believe  in  him  ? 

Again,  if  any  one  lhould  foretel  an  earthquake  to  happen  at  fuch  an 
hour,  even  among  us  ;  he  would  be  thought  to  deal  with  the  devil.  And 
yet  this  is  eafily  done ;  by  only  taking  twenty  pounds  of.  iron  filings,  and 
as  many  of  fulphur,  mixing  and  working  ’em  together,  and  tempering  ’em 
with  a  little  water,  foas  to  form  a  mafs,  half  moift  and  half  dry.  This  be¬ 
ing  buried  three  or  four  feet  under  ground,  in  for  f  an  hour’s  time,  will  have 
a  prodigious  effect  :  the  earth  will  begin  to  tremble,  crack  and  fmoke  ; 


*  Or  in  Wolf  us' s  Element.  Pyrotech. 


**  See  more  in  the  account  of  Bacov , 
p.  1 6,  1 7  • 
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and  fire  and  flames  will  burft  thro*.  Such  is  the  effedl  even  of  two  cold  bo¬ 
dies,  in  the  cold  ground  *f. 

Chemiftry,  likewife,  directs  us  to  make  phofphorus  *  ;  a  little  wherof 
being  mix'd  in  oil  of  almonds,  or  turpentine,  and  the  face,  hands,  &c. 
wafh’d  therewith  ;  they  will  be  feen  in  a  dark  place,  to  be  all  in  a  bright 
flame,  not  inferiorto  fire  it  felf:  yet  upon  bringing  the'  candle, or  coming  to  the 
light  of  the  fun,  the  face,  & c.  will  appear  in  all  refpe&s  like  thofe  of  another. 

We  read  in  lacred  writings,  that  Mofes’s  face  fhone  when  he  came  out 
of  the  mount :  but  then  it  fhone  in  the  light  as  well  as  in  the  dark. 

Suppofe  the  magic  lanthorn  only  known  to  one  perfon  ;  and  he,  while 
another  is  afleep,  having  made  a  hole  in  the  wall  of  the  room,  applies  the 
lanthorn  thereto  ;  fo,  as  that  the  light,  and  one  of  the  figures  is  proje&ed  on 
the  oppofite  wall  :  the  fleeper  now  awaking,  fees  a  grotefque  gigantic 
woman  walking  on  the  wall,  having  her  head  incompafied  with  rays,  as 
angels  are  ulually  reprefented  :  will  not  he  conclude  he  has  feen  a 
viiion  ?  and  efpecially  if  fo'me  prieft  had  foretold  it  ?  By  fuch  a  ftrata1- 
gem  was  one  of  the  firft  princes  of  Europe  taken,  not  many  yea'rs  ago  ;  who 
having  no  children,  and  being  yet  unwilling  tc5  make  his  will  in  favour  of 
his  neared  relation ;  awaking  one  night,  faw  his  mother’s  image  repre¬ 
fented  in  the  brighteft  colours  on  the  chamber  wall  ;  fo  as  he  readily  con¬ 
cluded  his  mother  herfelf  prefent  :  by  which  he  was  perfuaded  to  make 
his  will,  and  to  put  an  end  to  feveral  bloody  wars  he  was  then  engag’d 
in,  on  that  very  occafion. 

By  chemiftry  we  are  likewife  furnifh’d  with  a  means  of  making  an  ar¬ 
tificial  flafh  of  lightning  in  a  room  :  for  if'  a  little  fpirit  of  wine  be  evapora¬ 
ted  by  a  gentle  fire  out  of  a  flat  veflel,  the  fame  will  be  difperfed  throughout 
the  whole  room  :  then,,  if  any  perfon  in  the  night-time  enter  the  place  with 
a  lighted  candle  ;  the  fpirit  catching  fire,  the  room  will  immediately  appear 
all  in  flames,  as  from  a  fudden  flafh  of  lightning.  Chemiftry  has  likewife  the 
art  of  railing  a  loud  crack  with  a  vehement  flame,  by  the  mere  mixture  of  two 
cold  liquors,  viz,,  fpirit  of  nitre,-  and  oil  of  cinnamon,  or  oil  of  cloves  ;  a 
quantity  of  which  being  mix’d  in  a  glafs  phial,  the  velfel  is  immediately  _ 
burft  into  a  million  of  pieces,  the  room  fill’d  with  flame  and  noife,  and  the 
perfons  prefent  all  inftantly  ftruck  dead  f . 


*+  This  Sir  If.  Newton  folvcs  on  the 
principle  of  attraction,  which  occafions 
that  “  even  the  grofs  body  of  fulphur  pow- 
“  der’d,  and  with  an  equal  weight  of  iron 
“  filings,  and  a  little  water,  made  into 
pafte,  afls  upon  the  iron,  and  in  five 
“  or  fix  hours,  grows  too  hot  to  be  touch’d, 
“  and  emits  a  flame.  Opt.  p .  354. 

*  See  more  of  this  in  the  chapter  of 
fire. 

•  f  “  Oil  of  vitriol  being  drawn  oft  from 
“  its  weight  of  nitre,  and  from  both  the 
“  ingredients  a  compound  fpirit  of  nitre 
“  diftill’d  ;  and  two  parts  of  this  fpirit 


“  poured  on  one  part  of  oil  of  cloves,  or 
“  caraway  feeds,  or  of  any  ponderous  oil. 
“  of  vegetable  or  animal  fubftances,  or 
“  oil  of  turpentine  thicken’d  with  a  lit— 
“  tie  balfam  of  fulphur  ;  the  liquors  grow 
“  fo  very  hot  in  mixing,  as  pvefently  to 
“  fend  up  a  vehemently  burning  flame  ; 
“  Does  not  this  great  and  fudden  heat  ar- 
“  gue  that  the  two  liquors  mix  with  vio- 
“  lence,  and  that  their  parts  in  mixing  run 
“  towards  one  another,  with  an  accelera¬ 
ted  motion,  and  ciafn  with  the  grcatcft 
“  force  1  Newton}  ubi  Jupra, 

m 
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We  have  a  glafs  fo  prepared,  as  that  upon  the  fmalleft  ftroke,  nay  a 
flight  touch  of  the  finger,  it  emits  flame  :  now  if  a  ftatue  were  caft  thereof, 
and  placed  in  a  church,  it  would  fhew  a  world  of  miracles.  E.  gr.  if  a  man 
begging  of  the  prieft  a  remiflion  of  fins,  were  ordered  to  go  to  church,  and 
make  his  prayers  and  vows  before  fuch  a  ftatue;  after  which,  in  cafe  he 
were  pardoned,  upon  touching  a  finger  of  the  ftatue,  fire  fhould  break  out 
as  from  heaven  :  would  not  this  be  a  miracle  worth  the  regiftring  ? 

From  the  whole  it  appears,  what  furprizing  effedls  a  perfon  skill’d  in 
chemiftry,  and  knowing  how  to  ufe  the  powers  of  nature,  may  pro¬ 
duce. 

9°,  In  the  culinary  arti  which  is  chiefly  converfant  in  the  preparation  0{c<3uks>y' 
meats,  m,  the  .feafoning,  pickling,  & c.  to  prevent  ’em  from  putrifying, 
growing  mufty,  breeding  maggots,  &c. 

Here,  too,  chemiftry  fhews  it  felf :  we  fhall  only  inftance  one  thing }  viz,,  ujefuinepoffc- 
fpirit  of  fait,  which  is  of  fo  vaft  importance  to  fea-faring  people,  whennt 
thro*  fcarcity  of  provifions,  they  are  oblig’d  to  eat  mufty,  putrified,  or 
infedted  meats,  that  it  prevents  all  difeafes  which  would  accrue  therefrom. 

For,  only  wafhing  fuch  meat  in  fpirit  of  fea-falt,  and  the  fpirit  infinuates 
it  felf  with  in  the  pores  of  the  flefh,  purges  off  the  rottennefs,  or  the  muria, 
and  prevents  the  fcurvy. 

Job.  Rudolph.  Glauber  fhews  how  every  body  may  carry  about  with 
’em,  in  a  phial,  what  will  render  all  their  corrupted  efculents,  and  potu- 
lents,  eatable,  and  drinkable  ;  even  corrupt  water,  &c  |j.  He  aflures  us, 

'  that  this  fame  fpirit  is  the  moft  powerful  and  univerfal  corrective  in  all  me¬ 
dicine  ,*  and  inftances  of  what  infinite  ufe  it  might  be  in  towns  befieged, 
where  the  people  living  moftly  on  putrified  meats,  and  being  unable  to 
bear  ’em,  foon  die.  Whereas  were  they.ro  wafh,  and  elixate  their  meats,  • 
with  a  due  quantity  of  fpirit  of  "fea-falt,  the  putrid  fcetor  would  be  elimi¬ 
nated,  their  ill  qualities  corredted,  and  they  rendered  wholefome  food. 

io°,  'The  art  of  making  wines  of  all  kinds,  is  wholly  owing  to  chemiftry,  Making  vimd 
which  firft  fhew ’d  the  ufe  of  fermentation,  and  diredted  the  railing,  abating, 
promoting  or  extinguifhing  thereof. 

.  By  wines  we  mean  the  juices  or  liquors  of  vegetables  rais’d  by  fermenta- 
*tion  to  a  vinous  quality  ;  i.e.  a  quality  whereby  when  expofed  to  the  fire  in 
a  chemical  vdfel,  a  fpirit  immediately  ariles  from  the  fame,  which  is  in¬ 
flammable  and  niifcible  with  water,  and  denominated  fpirit  oj'ibine  f. 

Now  fuch  wine  may  be  obtained  from  any  vegetable,  and  in  fuch  fpirit  iryM e 
relides  all  the  calefadtive  or  warming  power  of  the  vegetable.  Thus  the^^  b  ^ 
vine,  the  apple,  the  pear,  plum,  cherry,  and  other  cold  plants  and  fruits; *Unts* ' 
by  fermenting,  yield  warming  wines;  and  thus  England,  a  country  not 
the  beft  difpofed  for  the  ripening  of  grapes,  prepares  it  felf  wines  from  bar- 


H  Hitherto  may  be  referr’d  the  methods 
of  judging  of  the  falubrity  of  water,  and 
of  making  falt-water  frcfh,  and  potable, 


&c.  delivered  hereafter  in  the  chapter 
of  water. 

f  This  will  be  confidercd  at  large  in 
the  hi  (lory  of  fermentation, 

left. 
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Icy,  and  other  corn-fruits,  which  yield  excellent  vinous  fpirits,  in  no  refpett 
different  from  thofe  of  diftiUki  French  or  Spanifh  wines. 
ffrit  The  truth  is,  there  fcarce  appears  any  difference  in  this  refpeft,  what- 
'a'u  ever  vegetable  you  make  ufe  of  :  the  fame  fpirit  is  yielded  by  all,  without 
excepting  even  grafs.  All  the  choice  refts  here,  that  Tome  yield  a  deal 
more  fpirit  than  others.  Now  the  drawing,  fermenting,  fining,  &c.  be¬ 
long  all  to  chemiftry. 

i  i0,  In  the  an  of  brewing,  or  preparing  malt  liquors,  which  is  an  art  a 
thoufand  years  old  ;  and  its  invention  aferibed  by  Herodotus  -  to  Ifis ,  who 
.  upon  wandering  over  divers  parts  of  the  earth,  taught  people  the  art  of  pre¬ 
paring  malt  liquors.  Tacitus ,  alfo,  in  his  book  de  moribus  Germamrum  *,  al- 


'*  Mattliolu f  takes  the  zythum,  and  curmi , 
to  be  the  fame  with  the  beer  or  ale  drank 
in  England,  Germany ,  See.  and  that  the  on¬ 
ly  difference  between  the  zythum  and  cur¬ 
mi  lay'in  rhe  manner  of  the  preparation, 
-which  render’d  ’em  either  weaker  or 
stronger.  In  a  famous  difputc  at  Paris ,  ini 
she  year  1 66 S ,  on  the  fubjeft  of  the  ba-  j 
'  ket's  ufmg  the  yeaft  of  ale  and  beer  to  lea-  j 
ven  their  dough,  MeiT.  Path,  Brayer, 
Blondel ,  and  Court  ois,  fpealc  of  that  liquor 
"in  the  following  terms  :  “Beer,  fays  Cirn. 
“  Tacitus,  that  unhappy  beverage,  made  of 
“  hops,  and  wheat  or  barley,  corrupted 
“with  damaged  water,  was  no  foonerdif- 
“  covered  than  it  was  condemned  by'Diofco- 
“  rides, Galen,  and  other  ofthegreateft  phy- 
“  ficians.  They  all  charg’d  it  with  preju- 
“  dicing  the  head,  nerves,  and  membranous 
“  parts,  of  vitiating  the  animal  juices,  and 
“  of  caufing  a  more  obftinate  and  painful 
“  drunkennefs  thanwine.”  Otherphyficians 
vindicated  it,  particularly  Meff.  Perrault , 
and  Rainffant ;  who,  among  other  things, 
infilled  that  “the  hop  was  not  a  noxious 
*4  herb, but,  on  the  contrary,  had  apparent- 
“  ly  the  faculty  of  cleanfing  the  blood,  and 
“removing  obftru&ions  ;  and  that  it  was 
“  added  to*thc  modern  beers  to  correQ:  the 
“  ill  qualities  charged  on  the  beer  of  the 
“antients, which  differed  from  ours  in  that 
“it  was  made  without  hops.” 

In  order  for  brewing,  the  barley  is  firft 
to  be  made  into  malt ;  which  is  done  by 
putting  it  into  a  ciftern  full  of  water 
wherein  it  may  fwim,  for  a  longer  or  lefs 
time,  as  the  weather  is  more  or  lefs  cold  ; 
two  days  and  nights  fufficing  in  hot  wea¬ 
ther,  and  five  or  fix  in  extremely  cold  : 
when  Efficiently  fteepM,  the  water  is 
drain’d  off,  for  twelve  or  twenty  hours ;  J 
then,  being  taken  out,  it  is  couch’d  or 


•  * 

heap’d  up  into  one  or  two  heaps, and  turn’d 
every  five  or  fix  hours,  the  outermoft  part 
inwards,  and  the  bottom  upwards.  As  it 
comes  or  fprouts,  it  is  fpread  thinner  to 
cool,  and  prevent  its  coming  too  faff: 

\  when  come,  it  is  fpread  very  thin,  and 
turn’d  twelve  or  twenty  times  a  day,  till 
the  fprout  is  dead-  then  it  is  again  thick- 
ned  on  the  floor,  and  turn’d  as  before  ; 
great  care  being  taken  that  it  neither 
mould  nor  become  acro-fpired,  that  is,-  that 
the  blade  don’t  grow  out  at  the  end  oppo- 
fite  to  the  root,  or  the  malt  come  and 
fprout  at  both  ends.  The  preparation  is 
nnifhed  with  drying  it  on  the  kiln,  by 
fpreading  it  on  a  hair-cloth,  or  a  tin  bot¬ 
tom  full  of  holes,  over  a  brisk  turf,  or 
charcoal  fire;  flirring  and  turning  it  from 
time  to  time.  * 

Now  to  proceed  to  the  operation  of  brew¬ 
ing  it  felf,  they  boil  a  quantity  of  water, 
and  pouring  enough  of  it  upon  the 
malt,  in  a  mafhing  tub,  to  wet  the 
malt  as  ftiff  as  it  can  be  well  rowed  a- 
bout  ;  after  (landing  a  quarter  of  an 
hour,  another  portion  of  water  is  ad¬ 
ded,  and  the  rowing  repeated  :  laftly,  the* 
full  quantity  of  water  is  added,  according 
to  the  intended  ftrength  of  the  beer  or  ale. 
The  whole  having  flood  two  or  three 
hours,  is  drawn  off  into  a  receiver,  and 
frefh  water  thrown  on  for  a  fecond  wort ; 
which  is  to  be  cooler,  and  to  (land  lefs 
time  than  the  former.  The  two  worts 
being  mix’d,  and  the  hops  added,  the 
whole  is  put  into  a  copper  well  covered, 
and  clos’d,  there  to  boil  an  hour  or  two. 
Which  done,  the  liquor  is  let -into  a  recei¬ 
ver,  and  the  hops  drained  therefrom :  when 
cold,  the  harm  is  added,  and  after  ferment¬ 
ing  or  working,  it  remains  to  be  tunn’d  up. 

fures 
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fares  us,  that  thofe  people  ufed,  ofantient  time,  to  extraft  wine  from  pu- 
trified  corn'*:  but  there  is  no  brewing  without  fermentation  ;  and  ’tis  che- 
miftry  directs  the  manner  of  fermentation.  IJis ,  therefore,  in  this  light,  ap¬ 
pears  to  be  the  firft  chemift. 

But  there  is  no  end  of  the  mechanical  ufes  of  chemiftry  i  all  we  here  do, 
is  to  pick  a  few  inftances  out  of  an  infinity  :  half  the  things  in  common 
life  are  the  effe&s  of  this  art ;  and  the  fame  art  is  an  endlefs  fpring  of  infi¬ 
nite  others.  Would  the  chemifts  apply  themfelves  each  to  his  feveral  art  ; 
there  is  no  doubt  but  they  would  readily  outftrip  all  other  artifts,  and  bring 
•  their  refpedlive  arts  to  the  laft  perfeftion. 

Ufes  of  Chemiftry  in  Alchemy. 

•  • 

TTHE  fourth  ufe  of  chemiftry  is  in  alchemy.  Now  alchemy  is  an  art ,  Divers  means  of 
which  teaches  means  unknown  to  common  chemifts,  whereby  to  make7”*^  &nU' 
gold:  thefe  means  are,  i°,  By  Separating  and  bringing  forth  the  latent  gold. 

2o,  By  ripening ,  and  perfecting  the  crude,  indigefted  gold.  3°,  By  tranfmu- 
tingy  or  changing  other  metals  entirely  into  gold. 

Thefirft,  is  that  wherein  the  moft  vifible  fuccefs  has.  been  met  withal,  fy  fel*rat,0»* 
’Tis  now  paft  all  controverfy,  that  all  metals  whatever  contain  gold  : 
there  is  fcarce  any  filver,  any  lead,  any  copper,  any  iron,  &c.  but  gold  is 
found  m  it*,  only  ,tis  ufually  in  fo  fmall  quantity,  that  it  does -not  prove 
worth  while  to  get  it  out. 

The  fecond,  by  maturation,  has  likewife  been  profeeuted  to  good  purpofe:  By  maturations 
we  know  what  the  matter  or  bafis  of  all  metals  is,  viz,,  mercury  ;  and 
this  mercury  beginning  to  purge  it  felf  of  its  fulphur,  firft  affumes  the  me¬ 
tallic  nature.  As  it  purges  further  and  further,  it  infpiflates  and  hardens 
more  and  more  ;  till  having  paft  thro’  all  the  ftages  of  the  lefs  perfeCt  me¬ 
tals,  it  becomes  gold  11. 

Some  Adepti  add,  that  gold  is  not  fo  created ;  but  grows  from  a  feed  ;  after 
the  fame  manner  as  a  tree  is  not  laid  to  be  created,  but  is  produced  from 
a  feed,  and  increafes  by  degrees  to  inch  a  bulk.  As'plants,  then,  have 
their  feed  whereby  they  are  propagated;  fo  has  gold  its  feed,  which,  where  it 
meets  with  a  proper  pabulum,  grows  and  thrives  :  and  again,  as  tire  firft 
juice  of  a  plant  is  crude  and  imperfeCt,  fo  is  gold  in  its  firft  orign. 

Now  we  don’t  fee  why  this  art  fhouldbe  abfolutely  pronounced  falferone 
inftance  may  let  you  a  little  into  its  merits  :  take  an  ounce  of  pure  filver,  . 
and  diffolve  it  in  Aqua  fortisy  and  you  will  get  a  grain  of  pure  gold  out  of 
the  fame.  F ufe  the  filver  by  fire,  evaporate the  Aqua  forth,  and  diffolve  the  • 
filver  a  fecond  time  in  Aqua  fortisy  and  you  will  have  another  grain  of  gold. 

This  you  may  repeat  as  often  as  you  pleafe,  and  every  time  you  will  get  a 
frefh  grain  of  gold  :  which  fhews  that  the  fire  produces  or  ripens  gold  out 
of  filver. 

The  third  branch  of  alchemy  teaches  how  to  make  gold  of  other  me- 
tals  ;  which  all  the  world  cries  out  is  impoffible  ;  tho’  we  don’t  fee  why  : 

’tis  certain,  that  the  matter  of  .all  metals  is  the  fame,  viz.  mercury,  which 

*  See p.  8 1 , 86,  in  thcnotes.  J  ||  See  further  in ioi,  io2> 
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may  be  procured  equally  heavy  from  all  metals.  If  then  a  body  could 
be  found,  which  would  confume  all  the  heterogeneous  part  of  metals ; 
and  leave  the  pure  mercury  fixed  alone,  we  fhould  readily  make  gold.  But: 
the  philofophers  ftone  is  faid  both  to  render  the  foreign  heterogeneous  parts 
volatile,  and  to  fix  mercury  ;  fo  that  the  tranfmutation  of  metals  does  not 
appear  impoffible. 

The  alchemifts,  therefore,  fearch  for  the  philofophers  ftone,  which'they  de- 
fcri  be  as  a  ponderous  fubftance,  of  a  ruby  colour,  as  friable  as  glafs,  and 
as  fufible  in  the  fire  as  wax,  and  yet  more  fixed  therein  than  gold :  now  a 
little  of  this,  fay  they,  thrown  or  poured  on  the  bafer  metals,  when  in  fu-  • 
fion,  prefently  penetrates  the  metallic  matter,  makes  the  frees  or  impurities 
retire  therefrom  ;  and  thefe  it  burns  and  renders  volatile,  fo  that  they  fly 
oft';  and  the  reft  of  the  mafs  is  immediately,  turn’d,  or  tranfmuted  into 
gold.  This  ftone,  in  reality,  appears  to  be  no  other  than  the  fixing  ful- 
phur,  or  fulphur  metnllorum ,  i.  e.  that  part  in  gold  which  fixes  and  coagulates 
the  mercury  into  pure  metal,  that  part  we  mean,-  vivifyed  or  render’d  vi¬ 
tal,  and  increafed,  and  exalted  *. 

Belmont  aflerts,.  that  he  was  mafter  of  this  fecret  ;  thus  :  ct  I  have  feen 
the  philofopher’s  ftone ;  which  a  perfon  of  no  longer  than  a  night’s  acquain¬ 
tance  put  into  my  hands  ;  and  which  I  my  felf  have  feen  convert  a  whole 
c<  mafs  of  lead  into  gold  :  and  I  could  quote  a  croud  of  perfons,  kingS, 

<£  princes,  knights,  & c.  who  will  atteft  that  they  have,  feen  the  fame 
£c  tranfmutation.”  f  Kow  thefe,  whom  Helmont  quotes  as  evidences  of  the 
tranfmutation,  we  will  allow  might  be  impofed  on  5  but  he  himfelf,  a 
knowing,  and  fagacious  chemift  as  he  was,  could  fearce  be  fo  deceived  :  fo 
'  •  that  he  mull  either  be  doom’d  a  lyar,  or  we  muft  allow  the  tranfmu¬ 
tation. 

•  This  we  can  affirm  from  our  own  experiments,  that  the  pureft  mercury 
found  among  us,  has  fomething  in  it  that  is  not  mercury  ;  which  taken  a- 
way,  the  reft  approaches  nearly  to  the  weight  of  gold  :  ’tis  certain,  a  long 
and  tedious  operation  is  neceffary  to  purge  mercury  entirely  ,*  but  the  fur¬ 
ther  you  go,  ftill  the  morefubtle,  and  purer,  and  heavier,  till  at -length  it 
equal  gold  it  felf  in  weight.  Now,  if  to  mercury  thus  purified,  you  can 
ng  °  g°  ‘give  the  proper  digeftion,  in  proper  degrees ;  the  mercury  will  become  gold: 
to  make  gold,  therefore,  there  are  only  two  things  required,  •viz,,  firft,  a 
.  confumption  of  impurities ;  and  fecond,  a  fixing  or  converting  of  a  fluid  in¬ 
to  a  malleable  folid.  Now,  why  fhould  the  firft  be  held  impoffible,  when 
we  fee  that  lead,  in  a  few  minutes,  carries  off  every  thing  except  gold,  and 
iilver ;  and  antimony,  all  except  gold  ?  Whether  the  thing  be  poffible,  or 
no,  we  will  not  fay  :  but  fince  the  alchemifts  in  other  things,  wherein  they 
can  be  underftood,  ufe  to  fpeak  the  truth;  they  deferve  fome  credit 
in  this.  '  •- 


(C 


it 


*  See  100,  103. 


t  Further  inflances,  and  authorities,  may 
be  feen  in  the  nates,  p.  43,  44. 
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The  alchemifts  only  pretend  to  do  that  in  a  lefs  time,  which  nature  ■fravfmutatim 
does  in  ’  many  years  :  for  lead  and  gold  don’t  differ  much  as  to  weight; 
confequently  there  is  not  much  in  lead  befide  mercury.  Now  ’tis  certain  impojfibiiities* 
there  is  gold  in  every  mafs  of  lead  :  had  we  then  -a  body  which  would  fo 
agitate  all  the  parts  of  lead,  as  to  burn  every  thing  out  but  mercury  and 
gold  ;  and .  had  we  feme  fixing  fulphur  to  coagulate  the  matter  remaining  t 
would  not  it  be  gold  ?  Why  then  fhould  the  alchemifts  be  fo  derided  ?  tis 
from  a  mere  ignorance  of  the  nature  and  philofophy  of  metals.  *  The 
philofopher’s  done  is  held  a  fix’d,  fubtle,  concentrated  fire,  which  upon  its 
melting  with  metals,  does,  by  its  magnetic  power,  immediately  unite  it 
felf  to  the  mercurial  body  of  the  metals,  feparates  all  that  is  impure  there¬ 
in,  volatilizes  it,  and  leaves  the  reft  pure  mercury. 

Where  is  the  impoflibility  ?  for  our  own  parts  we  neither  affirm  nor  de¬ 
ny  it  :  but  this  we  may  reft  fecure  of,  that  if  any  body  has  the  fecret,  he 
won’t  difeover  it  to  another,  fo  that  all  who  pretend  to  have  it,  and  to  fell 
it  others  for  money,  plainly  (hew  they  have  it  not.  We  can’t  forbear  how¬ 
ever,  to  fay,  that  the  genuine  Adepti  have  faid  nothing  fo  abfurd ;  nor  is 
Mr.  Boyle  himfelf  averfe  to  the  notion  :  Helmont  fays  he  faw  it  and  felt  it  ; 
that  a  friend  of  his  gave  him  f  of  a  grain  of  this  ftone,  which  he  added  to 
8  ounces  of  melted'  filver,  and  the  filver  was  turn’d  into  gold,  all  but  14 
grains,  which  went  off  in  fume  :  and  he  fays  the  like  of  lead,  only  a  great¬ 
er  quantity  thereof  was  loft.  Now  if  we  read  the  alchemiftic  authors,  we 
find  nothing  of  iron  or  copper  thus  converted  into  gold  ;  whereas  were  the 
whole  a  deceit,  it  had  been  aseafy  to  have  taken  thofe  metals  too  into-the 
account.  But  the  philofopher’s  ftone  is  never  applied  to  any  thing  but  fil¬ 
ver,  lead  and  mercury.  Other  philofophers  laugh  at  ’em  for  calling  the 
philofopher’s  ftone  a  fix’d,  concentrated  fire  ;  as  thinking  it  a  contradiction,, 
that  fire,  which  is  the  moft  volatile  of  all  bodies,  fhould  be  call’d  fix'd. 

But  fuch  people  are  unacquainted  with  the  nature  of  fire,  nor  have  feen 
the  experiments  wherein  we  catch,  hold,  bind,  and  weigh  fire,  extract  it 
out  of  bodies,  introduce  it  into  bodies,  and  retain  and  fix  it  therein*. 

A  fecond  thing  the  alchemifts  feek,is  a  ferment ;  of  the  pbibfopber s  ftone,  i.  e,  llcative , 
fuch  an  exaltation  of  this  ftone,  as  that  if  it  be  fufed  with  gold,  it  will  con- 
vert  that  metal  into  this  ftone  ;  which  they  call  the  multiplicative  poveer. 

A  third  thing  they  are  in  fearch  of,  is  an  univerfal ferment,  that  is,  fome^»  universal 
artificial  matter,  which  being  applied  to  any  feed,  increafes  its  fecundity ferment 
to  infinity  :  thus  if  it  be  applied  to  gold,  it  changes  the  gold  into  the  philo¬ 
fopher’s  ftone  of  gold  ;  if  to  filver,  it  converts  it  into  the  philofopher’s  ftone 
of  filver,  i.  e.  into  a  matter  which  tranfmutes  every  thing  into  filver :  if  to 
a  tree,  the  refult  is  the  philofopher’s  ftone  of  the  tree,  which  tranfmutes 
every  thing  into  the  fpecies  of  trees,  and  fo  of  the  reft. 

This,  a  noble  traveller,  far  from  all  temptations  from-  want  of  money, 
affured  us  he  was  mafter  of  ;  its  intention  is  to  increale  the  kinds  of  all 
things,  v.  gr.  fo  to  increafe  the  quantity  of  wheat,  as  that  the  fpace  now 

*  Of  this  fee  more  in  the  chapter  of  fire. 

Ff 


pofteffed 
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poflefied  by  all  things  in  nature,  fhould  be  taken  up  by  wheat  alone.  But 
this  feems  repugnant  to  the  rules  of  nature  ;  it  being  a  moft  certain  truth, 
that  a  feminal  fabric  is  only  to  be  bad  from  a  feed.  This  fpeculation,  there¬ 
fore,  we  are  but  little  inclined  to  give  into. 

Thefe  three  things  are  all  we  could  collect  from  all  the  alchemifts  who 
have  ever  wrote  ;  and  of  thefe  the  making  of  gold  is  held  much  the  leaft  no¬ 
ble  arcanum.  With  regard  to  which,  it  is  their  unanimous  dodtrine,  that 
mercury  is  the  fame  in  all  metals,  only  differing  in  degree  of  purity  ;  being 
pureft  in  gold,  and  in  the  reft  fo  much  the  purer  as  the  metal  is  purer  : 
that  mercury  is  the  immediate  matter  of  gold;  and  that  if  all  the  fcoria: 
adhering  to  mercury,  be  taken  away,  it  will  become  heavier  than  gold  it 
felf ;  and  in  that  ftate  is  call'd  mercury  of  metals. 


Of  the  Instruments  of  Chemi (try. 


An  inftmmenti 
vihaU 


Inftrumnts  of 
chemiftry  reduci¬ 
ble  to  fx. 
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V\7E  are  now  to  confider  the  inflrumentSy  by  the  application  whereof  che- 
'  *  miftry  performs  its  operations. 

The  whole  theory  of  chemiftry,  we  have  already  obferv’d,  is  laid  down 
in  the  mere  explanation  of  its  definition  ;  all  the  parts  whereof  are  already 
gone  thro’ :  excepting  the  laft,  which  ftill  remains  to  be  explained,  viz,,  by 
what  means  the  changes  wrought  in  bodies  by  chemiftry,  are  effedl.ed. 
An  infrumenty  then,  is  a  certain  body,  by  whofe  application  to  fome  other 
body,  a  motion  is  excited  therein,  by  which  motion  the  change  intended  by 
the  art  is  produced*. 

All  the  inftruments  of  chemiftry  may  be  reduced  to  fix ;  the  four  firft 
whereof,  are  the  four  vulgar  elements. 

The  i°,  is  firey  by  which  all  motion  is  produced. 

2°,  Is  airy  by  means  whereof  motion  is  preferved. 

3°,  Is  watery  by  which  motion  is  communicated. 

4°,  Is  earth,  whereof  all  veflels  are  made. 

5°,  Are  menftruumSy  whereby  bodies  are  intimately  diftolved  and  mov’d. 

6q,  Are  veffehy  wherein  the  bodies  to  be  changed  by  fire,  water,  &c. 
are  contained. 


*  Or,  an  wfirument  is  a  body  which  eafi- 
ly  receives  certain  motions  from  other  bo¬ 
dies,  and  applies  ’em  to  the  fubje&s  intended 


to  be  changed  ;  producing  fuch  effe£l« 
therein,  as  the  art  propofed,  Boerhav:, 
cod .  imprejjl 


By 
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By  fire  we  mean  any  body  that  rarities  the  air  in  a  thermometer  :  this  fire FtVe* 
is  the  universal  inftrument  of  all  nature,  as  well  as  of  the  art  of  chemiftry. 

By  this  it  is,  that  all  bodies  are  moved,  and  it  is  by  this. that  they  difcover  their 
powers  :  If  this  were  away,  all  bodies  would  immediately  become  folid  and 
immoveable.  Now  there  is  no  chemical  operation  without  fire  ;  as  is  evi¬ 
dent  hence,  that  there  is  no  place,  no  body  but  has  fire  in  it ;  and  that  it  is 
abfolutely  impoffible  to  exclude  the  fire  out  of  any  body  whatever. 

•  Air,  ’tis  true,  we  can  exhauft  to  any  degree  at  pleafure,  by  the  air-pump  •  Air. 
and  in  the  Torricellian  experiment,  it  is  fometimes  drawn  out,  fo  as  not  to 
leave  any  fenfible  refiftance  :  in  which  cafes,  there  is  phyficall-y  no  air 
at  all.  But  we  have  no  fuch  operations  in  chemiftry  :  the  air  has  a  fhare  in 
’em  all ;  as  having  continual  ingrefs  and  egrefs  out  of  all  our  vefiels,  and  as 
being  included  in  the  pores  of  all  bodies.  Air  then  is  prefent  in  all  our  ope¬ 
rations,  and  occafions  a  great  change  therein,  by  its  power  of  rarifying,  and 
contracting  every  moment,  and  by  its  alternate  vibrations,  whereby  all  bodies 
are  kept  in  continual  motion. 

Water  is  fcarce  capable  of  being  excluded  out  of  any  place,  or  body  ,•  for  W&fcr. 
the  drieft,  and  warmeft  air,  contains  water  ;  and  the  particles  of  air  are 
in  reality  fo  many  magnets,  which  are  continually  imbibing  water,  whate¬ 
ver  place  they  are  in.  Nay,  .if  the  air  be  exhaufted  out  of  a  receiver  the 
water  is  in  good  meafure  left  behind  ;  and  little  drops  are  found  to  fad  to 
the  bottom  :  the  remaining  air  being  fo  rarified,  as  not  to  be  able  to  fuftain 
the  water. 

Earth  is  prefent  in  all  our  operations,  as  being  the  matter  whereof  al l  Earth. 
our  furnaces,  veffels,  glafles,  fuel,  O'c.  confift. 

The  doClrine  of  each  inftrument  of  chemiftry  we  {hall  now  laydown 

a-part. 
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Tin  held  adei -  E  nature  of  fire  is  fo  obfcure,  and  wonderful,  that  it  was  held 

**•  k  by  moft  of  the  antients,  as  a  Deity.  Great  pains  have  been  ta- 

9  ken  by  feveral  authors,  of  prime  note,  to  unveil  this  myfterious 
Being  ;  but  after  a  careful  perufal  of  what  they  have  done,  we 
find  them  all  flick  by  the  way,  unable  to  explain  many  of  the  principal  ef- 
fe<5ts  and  phenomena  thereof. 

To  get  over  this,  we  have  been  at  no  fmall  pains  in  making  a  new  fet  of 
experiments,  wholly  with  this  view  ;  and  on  the  footing  thereof,  have 
laid  down  a  new  do&rine  of  fire ,  in  a  courfe  of  public  le&ures  held  for 
that  purpofe  :  The  refult  whereof,  we  fhall  here  deliver  in  a  little  com- 

pafs  *, 

influent  Fire,  in  effeft,  appears  to  be  the  general  inftrument  of  all  the  motion  in 
of  all  motion.  tbe  univerfe  :  the  conflant  tenor  of  a  great  number  of  experiments  made  to 
this  purpofe,  leave  us  no  room  to  doubt,  but  that,  if  there  were  no  fire,  all 

things 


*  The  do&rine  of  fire  here  laid  down 
by  our  author,  will  appear  new  and  extraor¬ 
dinary  ;  at  leall  among  us,  who  have  been 
ufed  to  confider  fire  in  the  light  it  is  fet 
by  my  Lord  Bacon ,  Mr.  Boyle,  and  Sir  /. 
Newton.  But  whatever  veneration  we  may 
owe  to  thofe  illuftrious  authors,  we 
Ihould  be  inexcufable,  even  in  their  judg¬ 
ment,  (hould  we  abfolutely  acquiefce  in 
what  they  have  done,  and  Ihut  the  door 
againft  further,  or  even  better,  informa¬ 
tion.  Eoerbaave  may  be  eafily  fuppofed  to 


have  gone  beyond  any  of  them  ;  in  that, 
befide  all  the  experiments  and  obferva- 
tions  which  they  had  to  build  on,  he  has  the 
advantage  of  a  new  fet  they  were  unac¬ 
quainted  withal.  However,  as  his  expe¬ 
riments  are  not  yet  made  public  ;  and  as, 
for  want  thereof,  there  appear  divers 
things  in  rhis  chapter,  which  may  be 
call’d  in  queiiion  :  we  would  not  give  it 
alone  ;  but  along  with  his  fentimenrs,  and 
folutions,  have  chofe  to  give  the  corre- 
fponding  ones  of  the  other  philofophers, 

both 
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thing's  would  Inftantly  become  fix’d,  and  immoveable.  Of  this  we  have  popular 
inflances  every  winter :  for  while  frofi:  prevails,  the  water,  which  before 

was 


both  where  they  agree  and  corroborate, 
and  where  they  clafh  with  each  other. 

The  great,  and  fundamental  difference 
in  refpett  of  the  nature  of  fire,  is,  whe¬ 
ther  it  be  originally  fuch,  form’d  thus  by 
the  creator  himfclf  at  the  beginning 
of  things  ;  or  whether  it  be  mechani¬ 
cally  producible  from  other  bodies,  by  in¬ 
ducing  fome  alteration  in  the  particles 
thereof?  Among  the  modern  writers, 
Homberg,  Boerhaave,  the  younger  Lemery, 
and  s'Gravefandr  maintain  the  former  :  the 
latter  is  chiefly  fupported  by  the  Englijb 
authors. 

Bacon,  in  his  treatife  de  Form a  Caldi , 
deduces  from  a  great  number  of  particu¬ 
lars,  that  heat,  in  bodies,  is  no  other 
than  motion  ;  only,  a  motion  fo  and  fo 
circumftantiaced  :  fo  that,  to  produce  heat 
in  a  body,  nothing  is  required  but  to 
excite  fuch  motion  in  the  parts  thereof. 

Boyle  fcconds  him,  in  an  expeefs  trea¬ 
tife  of  the  Mechanical  Origin  of  Heat  and 
Cold ;  and  maintains  the  fame  doftrine 
with  new  obfervations  and  experiments  : 
As  a  fpecimen,  we  fha*ll  here  give  one  or 
two  of  them.  Many  more  will  come  in 
the  courfc  of  the  chapter. 

“  In  the  produ&ion,”  fays  he,  “  of, 
“  heat,  there  appears  nothing  on  the  part 
“  either  of  the  agent  or  patient,  but  mo' 
“  tion,  and  its  natural  effefts.  When  a 
“  frnith  briskly  hammers  a  fmall  piece 
“  of  iron,  the  metal  thereby  becomes  ex- 
“  ccedingly  hot ;  yet  there  is  nothing  to 
“  make  it  fo,  except  the  forcible  motion 
“  of  the  hammer,  imprefling  a  vehement, 
“  and  varioufly  determined  agitation,  on 
“  the  fmall  parts  of  the  iron,  which  bc- 
“  inga  cold  body  before,  grows,  by  that 
“  fuper-induced  commotion  of  its  fmall 
“  parts,  hot  :  Firft,  in  a  more  loofe  ac- 
“  ceptation  of  the  word  ;  with  regard  to 
“  fome  other  bodies,  compared  with 
“  which,  it  was  coid  before  ;  then,  fen- 
“  fibiy  hot ;  becaufe  this  agitation  fur- 
“  pafles  that  of  the  parts  of  our  fingers  : 
“  and  in  this  inftance,  oftentimes,  the 
“  hammer  and  anvil  continue  cold,  after 


“  the  operation  ;  which  (hews,  that  the 
“  heat  acquired  by  the  iron,  was  not 
“  communicated  by  either  of  thofe  im- 
“  plemcnts,  as  heat  ;  but  produced  in  it 
“by  a  motion,  great  enough  ftrongly  to 
“  agitate  the  parts  of  fo  fmall  a  body  as 
“  the  piece  of  iron,  without  being  able 
“  to  have  the  like  effect  upon  fo  much 
“  greater  mafles  of  metal,  as  the  hammer 
“  and  the  anvil.*  Tho’  if  the  percuifions 
“  were  often,  and  briskly  renewed,  and 
“  the  hammer  were  fmall,  this  alfo  might 
“  be  heated.  Whence  it  is  not  necef- 
“  fary,  that  a  body  itfelf  fhould  be  hot, 
“  to  give  heat. 

“  If  a  large  nail  be  driven  by  a  ham- 
“  mer  into  a  plank  of  wood,  ic  will  re- 
“  ceive  feveral  ftrokes  on  its  head,  e’er  it 
“  grow  hot  ;  but  when  it  is  once  driven 
“  to  the  head,  a  few  ftrokes  fuffice  to 
“  give  it  a  confiderable  heat  :  for  while, 
“  at  every  blow  of  the  hammer,  the  nail 
“  enters  further  into  the  wood,  the  mo- 
“  tion  produced  is  chiefly  progreflive, 
“  and  is  of  the  whole  nail,  tending  one 
“  way;  but  when  the  motion  ceafes,  the 
“  impulfe  given  by  the  ftroke,  being  un- 
“  able  to  drive  the  nail  further  on,  or 
**  break  it,  muft  be  fpent  in  making  a  va- 
“  rious,  vehement,  and  inteftine  coramo- 
“  tion  of  the  parrs  among  themfclves; 
“  wherein  the  nature  of  heat  confifts.” 
Mech.  Prcduc.  oj  Heat  and  Cold. 

Agreeable  to  this,  is  the  opinion  of  Sir 
I.  Newton,  who  conceives  that  “  grofs  bo- 
“  dies  may  be  converted  into  light  by  the 
“agitation  of  their  particles ;  and  light,  a- 
“  gain,  into  grofs  bodies,  by  being  fixed 
“  therein.”  Optic  p.  518,8c  549. 

On  the  other  hand,  M.  Homberg ,  in  his 
Ejf  ii  da  Souffre  Prim  p*,  holds,  “  that  the 
“chemical  principle  or  element  fulphur, 
“  which  is  luppofed  one  of  the  Ample,  pri- 
“  ntary,  pre -exiftent  ingredients  of  all  na- 
“  tural  bodies,  is  real  fire; and  confequent- 
“ly  that  fire  is  coeval  with  body.”-  Mem. 
■de  1’ Acad.  An.  1705. 

Dv.  s' Grave  funds  goes  on  much  the  fame 
principle  :  “Fire,  according  to  him,  enters 
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was  fluid,  by  a  mere  privation  of  hear,  becomes  folid,  i.  e.  hardens  into  ice  *, 
Jifence  of  fire  and  f°  remains  till  refolved.  again  by  fire.  Thar  the  difference  between 
the  caufe  of  ;  vvater  which  freezes,  and  other  water  which  does  not,  confifts  in  the  dif- 
ferent  quantity  of  fire  contain’d  in  the  one,  and  the  other,  appears  hence  ; 
that  if  you  apply  a  thermometer  alike  to  a  vefl'el  full  of  cold  water,  in¬ 
clining  to  freeze ;  and  to  another  veflel  full  of  water,  one  degree  nearer 
freezing  :  you  will  find  the  former  to  have  a  greater  degree  of  heat  than 
the  latter :  And  if  a  quantity  of  ice  and  fal-gem  were  added  to  either, 
the  water  would  be  {fill  found  much  colder,  and  accordingly  more  difpofed 
thermometer^6  t0  freeze‘  And  ^  from  this  water  you  remove  the  thermometer  to  the 
other  lefs  cold,  the  fpirit  will  rife;  the  caufe  of  which  riling  can  be  no 
•  other  than  the  little  fare  ffcill  remaining  in  the  water  :  or,  to  fpeak  more 
precifely,  the  caufe  of  the  fpirits  being  rarefied  and  elevated  higher  by  the 
one  than  the  other,  is  no  other  than  the  greater  remains  of  fire  in  this,  than 
thatf-  In  effetft,  all  natural  motion  is  perform’d  either  by  a  feparating  of 
parts  from  each  other,  or  by  a  rarefying  of  them  ;  neither  of  which  is  done, 
but  by  fire. 

'Ah-, ph™ts,  and  ’Tis  therefore  a  juft  obfervation  of  the  chemifts,  that  fire  is  the  univerfal 
fire^voaiTfiT  caufe  of  all  the  changes  in  nature :  Thus,  were  a  man  entirely  deftitute  of 
into  rigid  maf-  heat,  he  would  immediately  freeze  into  a  ftatue.  And  thus,  the  air  itfelf, 
which  is  found  in  continual  motion,  being  always  either  expanding  or  con- 
denfing,  would,  upon  the  abfence  of  fire,  contract  itfelf,  fo  as  to  form  a 
folid,  confident  vault.  So,  alfo,  all  animals  and  vegetables,  all  oils,  falts, 

•  &c.  would  upon  the  like  occafion  immediately  congeal. 

That  fire  is  the  real  caufe  of  all  the  changes  in  nature,  will  appear  from 
the  following  confiderations. 


fes. 


“  thecompofitionof  all  bodies,  is  contain’d 
“  in  all  bodies ;  and  may  be  Separated,  or 
“procured  from  all  bodies,  by  rubbing 
“  them  againft  each  other,  and  thusputting 
“  their  hre  in  motion.  But  fire,  he  adds, 
“is  by  no  means  generated  by  fuch  mo- 
“tion.”  Hem.  Phyf  t.  2.  c.  1. 

M.  Lemery  the  younger  agrees  with 
thefe  two  authors  in  afl’erring  this  abfo- 
lute,  end  ingenerable  nature  of  fire  :  But 
he  extends  it  further.  Not  contented  to 
confine  it  as  an  element  to  bodies,  he 
endeavours  tofhew  that  it  is  “  equably  dif- 
“  fui'ed  thro’  all  fpace,  is  prefent  in  all 
“  places,  in  the  void  fpacesbetween  bodies, 
“  as  well  as  in  the  infenfiblc  interfticesbe- 
41  tween  their  parts.  Mem.  de  1' Acad.  An.  1715. 

This  laft  fentiment  falls  in  with  that  of 
Boerhaave,  which  will  be  more  largely  fet 
forth  in  what  follows. 


*  Paracelfus  even  affirms  rock-cryftal  to 
be  nothing  elfe  but  water  ftrongly  con¬ 
geal’d  by  a  very  intenfe  cold.  But  this 
does  not  appear  very  probable,  in  regard 
cryftal  is  fo  much  heavier  than  water  ; 
whereas  ice  is  lighter.  Sec  the  chapters 
of  Stores  and  Water. 

•f  Accordingly,  the  younger  Lemery  ob- 
ferves,  that  ice  is  only  a  re-eftablifhment 
of  the  parts  of  water  in  their  natural 
ftate  ;  that  the  mere  abfence  of  fire  is 
fufficient  to  account  for  this  re  eftablifh- 
ment  :  and,  laftly,  that  the  fluidity  of  wa¬ 
ter  is  a  real  fufion,  like  that  of  metals 
expofed  to  the  fire  ;  only  differing  in 
this,  that  a  greater  quantity  of  fire  is 
neceflary  to  the  one  than  the  other.  Msm, 
de  l' Acad,  Royal,  An,  1 709. 
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i?5  Under  the  word  nature ,  fome  conceive  all  created  Beings ;  but  in  the 
fenfe  we  here  ufe  it,  it  only  extends  to  body,  or  the  aggregate  of  all  bo¬ 
dies  ;  any  change  wherein,  we  afl'ert  to  be  impoffible,  without  the  mediation  Fire  the 
of  fire  :  For  all  bodies  are  either  folid  or  fluid  ,-  the  folid,  of  them- ail  ckat,Ses' 
felves,  are  commonly  fuppofed  to  be  inaftive,  and  motionlefs ;  the  fluid 
both  move,  and  are  moved  f. 

Now  even  all  folids  are  found  fo  much  the  more  firm  and  con-W».V*. 
traded,  as  they  have  the  lefs  fire  ;  as  is  evident  in  iron,  which,  when 
heated,  expands  into  a  much  greater  fpace  than  when  cold  ||.  So  that 
any  folid,  and  hard  body,  by  being  freed  of  all  fire,  would  fink  into  a 
much  lefs  bulk,  and  its  parts  cohere  more  nearly,  and  with  greater  force 
than  before.  Nay,  Mr.  Boyle  fuggefts  feveral  confederations  why  even  the 
moil  folid  bodies  fhould  be  thought  to  have  an  intefline  motion.  This  he 
inftances  particularly  in  a  diamond  he  wore,  which  had  a  fpot  in  it,  that  ' 
he  could  fenfibly  perceive  to  change  its  place.  This  would  bring  folids  ftill 
nearer  to  the  condition  of  fluids. 


f  ’Tis  not  a  point  univerfally  agreed 
on,  that  fluidity  confifts  in  a  perpetual 
motion  of  the  paits  of  a  fluid  body.  The 
Carteftans ,  ’tis  true,  take  it  for  granted  ; 
and,  accordingly,  make  this  the  definition 
of  a  fluid,  that  it  is  a  body  whofe  minute 
parts  are  in  a  continual  agitation.  But 
this  appears  a  little  too  adventurous  ;  as 
we  cannot  directly  prove  that  there  is 
fuch  motion  in  all  fluids.  Sir  I.  Newton, 
therefore,  proceeds  more  cautioufly  :  To 
conftitute  a  fluid,  he  only  fuppofes  it  ne- 
ceflary  “  that  the  particles  be  eafy  to  put 
*‘ininteftine  motion,  and  in  moving  be  dif- 
“pofed  to  Aide  over  one  another”.  Indeed, 
this  amounts  to  much  the  fame,  with  re¬ 
gard  to  our  prefent  purpofe,  as  the  for¬ 
mer  :  for,  here,  fuch  a  lubricity,  volu¬ 
bility,  and  mobility  of  the  parts  is  fup¬ 
pofed;  as,  confidering  the  almoft  incef- 
fant  agitations  of  the  earth,  air,  &c.  and 
the  actions  of  the  fire,  &c.  which  will  be 
fhewn  to  penetrate  all  bodies ;  can  fcarce 
poflibly  let  the  particles  of  any  fluid  in 
nature,  remain  one  moment  in  a  ftatc  of 
reft.  Accordingly,  Dr.  Clark  takes  in  both 
opinions  into  his  notion  of  fluidity  :  “  If 
“  the  parts  of  a  body,”  fays  he,  “  either 
“  do  not  touch  one  another,  or  eafily 
“  flip  over  one  another  ;  and  be,  withal, 
\'o  fmall,  as  to  be  capable  of  being  eafi- 
“  ly  agitated  by  heat  ;  and  the  heat  be 
“  fufficient  to  agitate  them,  tho’,  per- 
“  haps,  not  fufficient  to  prevent  their 
“  freezing  :  or  even  if  they  be  not  moved, 
“  provided  they  be  but  fmall,  fmooth, 
u  and  voluble,  of  fuch  figure  and  bulk, 


(<  as  makes  them  liable  to  be  eafily  put 
“  in  motion  :  that  body  is  fluid.”  Annot .  in 
Rohault.  vhyf 

To  fay  no  more;  the  great  Mr.  Boyle 
lays  down  an  inteftine  agitation  of  the 
conftituent  particles  of  a  body,  in  various 
dire&ions,  either  by  an  innate  a&ivity  of 
their  own,  or  by  the  a&ion  of  fome  thin¬ 
ner  medium  that  penetrates  their  pores, 
as  abfolutely  requifite  to  fluidity.  And 
tho’  the  particles  here  fuppofed  to  move, 
be  too  fmall  to  have  their  motions  ob- 
ferved  by  the  eye  ;  yet  that  author  fug¬ 
gefts  feveral  confiderations,  to  evince  the 
reality  thereof :  The  principal  things  he 
infifts  on,  are  the  fcnfible  operations  of 
fluids  ;  for  how,  fays  he,  fhould  they  ef- 
fe£t  thofe  folutions,  putrefa&ions,  &c. 
which  we  daily  obferve  from  them,  with¬ 
out  local  motion  ’  ’Tis  true,  a  later  phi- 
lofopher  accounts  for  thofe  folutionsjwith- 
out  fuppofing  any  antecedent  motion  in 
the  parts  of  the  fluid.  ’Tis  fufficient, 
with  him,  to  have  a  motion  occafionally 
excited  by  the  mutual  attraftion  between 
the  parts  of  the  fluid,  and  thofe  of  the 
body  diflolved  thereby.  Newton.  Optic. 

||  “  Fire,”  fays  Dr.  s'Gravefande,  “  natu- 
“  rally  unites  itfelf  with  bodies  :  And 
“  hence  it  is  that  a  body  brought  near  to 
“  the  fire,  grows  hot ;  in  which  cafe  it  al- 
“  fo  expands  or  fwells  ;  which  expanfion 
“  is  not  only  obferved  in  very  folid  bodies, 
“  but  in  thofe  whofe  parts  do  not  cohere  ; 
“  in  which  cafe  they  likcwile  acquire  a 
“  great  degree  of  elafticity,  as  is  obferved 
“  in  air  and  vapours.”  Element.  Vhyf. 
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As  to  fluids,  they  all  harden,  even  to  the  eye,  upon  the  abfence  of  fire  z 
Thus  water,  in  a  fevere  winter’s  cold,  will  form  itfelf  into  a  folid  glebe  ; 
and  yet  even  then,  contains  a  great  deal  of  fire  ;  as  evidently  appears,  up¬ 
on  application  of  the  thermometer  thereto,  which  is  capable  of  falling 
twenty  divifions  lower,  e’er  it  arrive  at  the  point  of  intenfeft  cold  :  And 
hence  it  is  that  the  fpirit  of  wine  is  kept  from  freezing  in  the  thermometer ; 
which  would  undergo  the  common  fate  of  other  things,  were  the  fire  in  lefs 
abundance.  Thus,  the  fame  degree  of  cold  wherewith  oil  of  olives  congeals, 
does  not  freeze  water  :  And  yet  water  freezes,  when  ale  will  not  *  Hence 
it  is  evident,  that  if  there  were  no  fire  in  nature,  all  bodies,  both  folid 
and  fluid,  would  remain  for  ever  at  relf,  and  confequently  never  undergo 
any  alteration. 

So,  the  air  itfelf,  by  a  greater  quantity  of  fire,  expands  ,*  and  condenfes 
by  a  lefs  f :  yet,  where  ’tis  mod  of  all  contracted,  it  dill  contains  a  large 
jfhare  of  fire,  as  is  evident  from  the  collifion  of  a  flint,  and  deel  [1  therein, 
which  is  followed  by  fparks  of  fire.  If  this  fire  could  likewife  be  taken 
from  the  air  ;  it  would  become  folid,  and  perfectly  at  red,  and  confequent¬ 
ly  incapable  of  change. 

As,  then,  fire  can  render  the  mod  folid  bodies,  as  flones,  metals,  &c. 
fluid,  (which  we  evidently  find  in  the  large  burning-glaffes,  wherein  gold 
itfelf  immediately  calcines,  and  emits  fumes,  i.  e „  becomes  fluid  j)  fo  the 
want  of  fire  would  convert  the  mod  fluid  bodies,  as  fpirit  of  wine,  &c» 
into  folids  **. 

And 


*  il  Tho  oil  of  vitriol  be  one  of  the  moff 

**  fiery  liquors  yet  known,  and  even  per- 
*l  forms  fome  of  the  operations  of  fire  it- 
felf,  and  thaws  ice  iooner  than  the  fpi- 
“  rit  of  wine,  or  any  other  liquor  ;  yet 
“  having  put  a  pound  of  fine  rectified  oil 
*<  of  vitriol  into  a  ftrong  glafs-vial  pro- 
“  portionable  to  it,  we  found,  that,  ex- 
“  cept  a  little  which  was  fluid  at  the  top, 
“  it  was  all  congealed  or  coagulated  into 
“  a  mafs,  like  ice,  tho’  the  glafe  flood  in 
“  a  laboratory,  where  a  fire  was  con- 
“  ftantly  kept  not  far  from  it,  and  where 
“  oil  of  vitriol  very  leldom,  or  never,  has 
“  before,  or  fince,  been  obferved  to  con- 
“  geal  fo  much  as  in  part.”  Boyle  Mech. 
Prod,  of  Heat. 

f  See  the  chapter  of  air. 

||  Sir  Ifaac  Newton,  and  the  Engl/Jh  phi- 
lofophcrs,  account  for  the  fire  arihng  up¬ 
on  l'uch  collifion,  on  a  different  principle. 
They  fuppofe  it  produced  by  putting  the 
fulphurous  particles  of  thofe  two  bodies  in 
a  vehement  vibratory  motion  ;  by  virtue 
©f  which  motion,  they  become  hot  and 


lucid,  i.e.  affed  us  with  the  ideas  of  heat 
and  light.  But  this  dodrine  will  be  far¬ 
ther  confidercd  and  explained  hereafter. 

**  Fire,  thus,  being  acknowledged  the 
inftrumental  caufe  of  all  motion  ;  it  re¬ 
mains  that  itfelf  be  moved  :  nay,  to  move, 
mutt  be  more  natural,  and  immediate  to 
fire,  than  to  any  other  body  ;  and,  hence, 
fome  have  ventured  to  make  motion  ef- 
fential  to  fire :  But  as  this  is  inconfiftent 
with  the  notion  of  matter,  which  is  de¬ 
fined  to  be  inert,  and  paflive  ;  and  as  we 
fhall  hereafter  prove  that  fire  is  material  ; 
we  muft  rather  agree,  that  the  motion  of 
fire  itfelf  is  derived  from  fome  other 
higher,  and  more  metaphyfical  caufe.  A 
property  of  perpetual  mobility  may  indeed 
be  fuperadded  to  the  other  properties  of 
fire  ;  but  it  has  no  natural,  neccflary  con- 
nedion  with  them  :  nor  can  it  be  main¬ 
tain’d  with  them  orherwife  than  by  lbme 
extrinfic  efficacy  of  a  fuperior  caufe. 

However,  chat  it  is  by  motion  that  fire 
produces  its  effeds,  is  evid1  at.  And  hence 
the  adion  of  fire  cannot  make  any  alte- 

.  ration 
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And  hence  we  gather,  that  fire  is  the  only  atlive  or  proper  inflrumettt 
of  chemijlry  *  without  which,  the  chemift  would  be  abfolutely  incapable  of 
performing  or  producing  any  thing. 

Now,  fire  is  two-fold  •  the  one  pure,  and  elementary ■  which  alone  we 
here  call  fire:  the  other  vulgar ,  raifed  and  kindled  from  the  former  e  ' 
which  is  what  agitates  and  aftedts  ignited,  combuftible,  and  moveable  bo¬ 
dies. 

All  th'e  authors  who  have  wrote  of  fire,  overlook  this  diftindtion,  which  . 
has  led  them  into  grievous  miftakes  :  infomuch  that  mod  of  them  hold  the 
flame  of  a  piece  of  wood  to  be  all  fire;  which  is  abfolutely  falfef,  as  will 
appear  from  what  follows. 

i°.  Fire  may  be  prefent,  in  the  greateft  abundance,  yet  without  any  F/Ve  v)!thout 
heat  ;  as  is  evident  in  the  tops  of  the  higheft  mountains  illumined  by  the^f* 


ration  in  the  elementary  fubftance  of  bo¬ 
dies  ;  for  it  is  neceflary,  that  what  a£ls 
upon  an  objeft,  be  without  that  objefit ; 
i.  e.  the  fire  mud  not  penetrate  the  ele¬ 
mentary  parrs,  but  only  enter  the  pores 
and  inrerftices  of  bodies  :  fo  that  it  does 
not  feem  capable  of  making  thofe  tranf- 
mutations  which  Sir  Ifaac  Newton  afcribes 
to  it;  of  which  we  fliall  fpeak  hereafter. 

Jn  cffeft,  as  to  all  our  purpofes,  it  may 
perhaps  be  faid,  that  fire  is  always  in  mo¬ 
tion  :  Take,  for  inftance,  fix  fevcral  forts 
of  thermometers,  and  two  veflels  of  wa¬ 
ter  with  fal-ammoniac  mixed  therein  ; 
and  apply  the  thermometers  hereto  :  the 
confequence  will  be, that  the  air  being  con- 
denfed  in  them,  the  fpirit  will  defeend  in 
all  :  flemove  the  veflels  of  water  ;  and 
the  air  growing  warmer,  and  fo  rarefy¬ 
ing,  the  fpirit  will  afeend  again.  So  that 
the  a&ive  force  in  air  which  produces  fo 
many  effe&s,  does  really  all  arife  from  the 
fire  contained  in  it. 

Again,  as  all  bodies  placed  in  a  very 
cold  air,  do,  by  degrees,  grow  cold,  mo- 
tionlefs,  rigid,  &e.  tho’  there  be  ill 
Tome  remains  of  fire  ;  and  in  proportion 
as  that  is  diminifhed,  the  effeft  is  acce¬ 
lerated  :  it  follows,  that  cold,  i.  e.  a 
lefs  degree  of  heat,  is  the  efteft  of  a  lef- 
fer  attion  of  fire.  And  fo’all  a&ion  ap¬ 
parently  arifes  from  the  fame  fource. 

f  “  The  flame  of  a  body,”  Sir  1.  Newton 
oblcrvcs,  “  is  only  the  fmoke  thereof 
“  heated  red  hot;  and  the  fmoke  is  only 
“  the  volatile  part  of  the  body  feparated 
“  by  the  fire.  Thus,  all  inflammable  bo- 
“  dies,  as  fulphur,  oil,  wax,  wood,  &c. 


il  by  flaming,  wafte,  and  vanifh  into  burn- 
“  ing  fmoke;  which  fmoke,  if  the  flame 
“  be  haftily  put  out,  is  very  thick,  and 
“  vifible,  and  fometimes  fmells  flrongly, 
“  but  in  the  flame  lofes  its  fmell  by 
“  burning ;  and,  according  to  the  nature 
“  of  the  fmoke,  the  flame  is  of  this  or 
“  that  colour.  Thus,  the  flame  of  ful- 
11  phur  is  blue  ;  that  of  camphor,  white; 
“  that  of  tallow,  yellow,  &c.  When 
“  gun  powder  takes  fire,  it  goes  oft'  in  a 
“  flaming  fmoke ;  the  explofion  arifes 
“  from  the  violent  a&ion  of  its  ingre- 
“  dients,  nitre,  fulphur,  and  charcoal  up- 
€<  on  each  other  ;  whereby  the  mixture 
“  being  fuddenly,  and  violently  heated, 
**  becomes  rarefied,  and  converted  into 
“  fume  ;  which,  by  the  violence  of  that 
<c  a&ion  becoming  hot  enough  to  fhine,. 
“  appears  in  the  form  of  flame.  Ibid. 

“  Flame  I  take  for  a  mixture  of  fire 
with  the  oily  part  of  the  fuel ;  and  this 
“  oil,  being  the  fulphurous  part  of  the 
“  mixt,  i.  e.  the  part  wherein  the  fire 
“  a£is,  is  more  difpofed  than  any  other 
“  part  to  admit  and  retain  a  quantity 
“  thereof.  A  quantity  of  fire,  then,  be- 
“  ing  enter’d  into  fuch  oil,  muff  extend  its 
“  mafs,  and  augment  its  bulk  inafmuch 
“  as  the  oil  is  capable  of  ftretching,  and 
“  of  filling,  at  the  fame  time,  all  the  in- 
“  terftices  thereof  with  its  own  fubftance. 

“  Thus  the  mixture  becomes  what  we 
“  call  fame  ;  which,  therefore,  is  an  oily 
“  body  without  pores,  or  whole  pores 
“  are  exa&ly  filled  up  with  the  globu-les 
“  of  fire  contained  Therein.”  Homkerg. 
ibid. 
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fun,  where  the  cold  is  always  extremely  pinching ;  and  this  even  under 
the  Equator  ;  mountains  being  there  found  perpetually  cover’d  with  fnow, 
tho’  there  can  be  no  want  of  fire. 

So,  a  large  burning-glafs,  in  a  place  where  the  fun  does  not  fhine,  or 
when  the  fun  is  cover’d  with  a  cloud,  has  no  effect ;  the  fmalleft  warmth 
cannot  be  felt  in(  its  focus:  But  the  moment  he  emerges,  a  piece  of  metal 
will  be  feen  to  melt. 

a  httie  fire'  2o  Fire  may  be  in  exceeding  fmall  quantity,  and  yet  burn  with  great 
wentiy.  violence  :  lhus,  lpint  of  wine,  when  let  on  hre,  does  not  burn  the 
hands ;  and,  tho’  poured  on  a  piece  of  red-hot  iron,  does  not  take  fire  ;  fo 
that  the  fire  therein  fhould  not  appear  very  great.  Yet,  if,  in  burning,  it 
meet  with  fome  other  harder  body,  whole  particles  it  is  capable  of  agita¬ 
ting  by  the  attrition  of  its  own,  it  will  yield,  a  fierce  flame,  capable  of 
burning  a  firmer  body  than  the  hand. 

The  injlrumnts  from  this  it  appears,  that  the  rotation  of  heterogeneous  particles  agi¬ 
tated  by  the  fire,  has  more  effed  in  refped  of  heat,  than  the  adion  of  the 
fire  itfelf.  Nor  is  the  mechanical  reafon  hereof  far  to  feek  ;  for  the  par¬ 
ticles  of  fire  being  fuppofed  all  equal,  and  fpherical,  muft  of  themfelves  be 
harmlefs;  but  if  they  carry  along  with  them  certain  fpicula ,  or  other  point- 
•  ed  bodies,  they  then  become  capable  of  doing  much  harm. 

Hence,  tho’ ‘the  flame  of  a  piece  of  wood  may  give  a  fenfe  of  heat,  and 
burn  things  applied  to  it;  it  does  not  neceflarily  follow,  that  there  is  any 
pure  fire  therein  :  fo  that  the  diftindion  between  pure  and  common  fire,  is 
of  abfolute  neceflity. 

Elementary  fire.  Elementary  fire  is  that  we  find  colleded  in  burning  mirrours  ;  as  that  .of 
M.  ViUette.  This  fire  needs  no  pabulum  or  fuel  to  fuftain  it,  yields  no 
frnoke,  emits  no  flame,  nor  yields  any  afhes. 

Vulgar  fire.  Vulgar ,  or  common  fire ,  is  that  which  we  every  where  fee  excited  in 
oil,  wood,  &c.  How  to  diftinguilh  between  thefe,  will  appear  from  what 
•follows. 

Pure  fire  is  found  in  two  different  manners  ;  either  as  it  exifts  every 
where,  and  diffufed  equally  in  all  places  ,  or,  as  it  exifls  in  certain  bodies, 
which  it  makes  no  great  alteration  in. 

Elementary  fire  That  fire  fhould  exift  in  the  fame  quantity,  in  all  places,  will  feem  a 
■places?' tn  a '  ftrange  paradox  :  and  yet  the  thing  is  demonftrable  from  innumerable  ex¬ 


periments. 

The  Cartefians ,  as  Mariptte,  Per  ran  It,  &  c.  hold,  that  in  a  perfed  'vacuum , 
i.e.  a  fpace  out  of  which  all  the  air  has  been.exhaufted,  there  is  yet  a  large 
flock  of  fire  ;  asfuppofing  an  abfolute  vacuum  impoflible.  Now,  the  moft 
perfed  vacuum  we  can  arrive  at,  is  that  of  M.  Huygens’s  contrivance,  which 
is  as  follows  :  Heat  a  quantity  of  the  pureft  mercury  to  the  degree  of 
bojling-water,  and  pour  it  into  a  hot  tube  of  about  forty  inches  long  : 
when  the  tube  is  filled,  apply  a  finger  on  the  orifice  thereof,  and  thus  in¬ 
vert  it,  in  a'  bafon  full  of  mercury.  The  mercury  will  now  be  fufpended  in 
the  tube  to  the  whole  height  ;  till  giving  it  a  little  fhake,  it  will  fink  to  the 
height  of  about  twenty-nine  inches  j  and  thus  leave  a  perfed  vacuity  of 
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eleven  inches.  Yet  here,  the  philofophers  abovementioned  deny  there  is 
any  vacuum ;  urging,  that  fo  much  the  more  fire  is  now  enter’d  into  the 
fpace,  as  before  there  was  of  other  matter  :  But  this  is  contrary  to  expe¬ 
rience  ;  at  leaft,  the  fire  there  contained,  is  no  hotter  than  the  mercury  it- 
felf.  For  a  drop  or  two  of  water  being  fprinkled  in  a  frofty  feafon,  both 
on  the  upper  part  of  the  tube  fuppofed  to  be  full  of  fire,  and  onthe  lower 
full  of  mercury  ;  they  will  freeze  alike  in  each  place.  So  that  there  is  no 
more  pure  fire  in  the  moft  perfetft  vacuum,  than  in  any  other  place. 

But  fire,  we  have  faid,  is  found  in  all  bodies  To  prove  which,  fetr"  Judies. 
gold  againft  the  vacuum  juft  mentioned  ;  and  this  gold,  tho*  the  moft  pon¬ 
derous  of  all  bodies,  will  not  contain  more  fire  than  is  in  Huygens's  vacuum ; 
as  appears  from  the  thermometer. 

But  the  fire  in  gold,  when  ready  to  fufe,  is  pure  fire;  for  a  mafs  of  this 
metal,  once  heated  red-hot,  will  retain  this  fire  perfectly  for  three  days : 

Nay,  the  prince  ef  Mirandola,  and  others,  have  kept  gold  ignited  for  two 
months,  without  any  diminution  of  weight.  See  what  has  already  been  ob- 
ferved  on  this  head,  p.  63,  64- 

Now,  this  fire,  of  itlelf,  always  lies  conceal’d  ;  nay,  where  it  is  in  the  Elementary  fire 
greateft  quantity,  it  may  yet  be  perfectly  undifcoverable :  as  is  evident  inalmys 
the  torrid  zone;  where,  notwithftanding  the  great  abundance  of  fire,  the 
fnow  in  many  places  never  melts. 

It  will  fcarce  appear  credible,  that  there  fhould  be  the  utmoft  degree  of 
-  fire  where  no  flame  appears,  nor  any  light  is  feen  :  and  yet  ’tis  certain  that 
the  fun  is  placed  in  the  centre  of  the  fyftem,  and  that  he  emits  rays  all  a- 
round  him,  as  far  as  the  fphere  of  Saturn  j  and  that  the  light  refleded  from 
Saturn ,  comes  originally  from  the  fun  :  And  we  all  know,  that  when  the 
conical  (hadow  of  our  earth  occafions  night,  the  rays  in  their  paflage  to 
Saturn ,  muft  travel  through  thofe  immenfe  fpaces  of  the  heavens,  which 
yet  we  find  involved  in  darknefs.  We  fee  the  fpace,  but  the  rays  we  fee 
nothing  of,  till  they  have  perform’d  their  journey,  and  are  fome  of  them 
difpatched  again  to  us. 


*  Bodies  of  any  kind  being  violently 
moved  againft  one  another,  will  grow  hot 
by  fuch  fri&ion,  and  this  to  a  confide- 
rable  degree  ;  which  fhews,  that  all  bo¬ 
dies  have  fire  in  them.  For  fire  may  be 
put  in  motion,  and  feparated  from  a  body, 
by  fuch  rubbing;  but  can  never  be  gene¬ 
rated  that  way.  iGravefand  Pbyjic.  Ele¬ 
ment. 


Quick-filvcr  is  allow’d  the  coldeft  of 
all  fluids ;  infomuch  that  u  many,”  fays 
Mr.  Boyle ,  “  deny  that  it  will  produce 
“  any  heat,  by  its  immediate  aftion  on 
“  any  other  body,  and  particularly  on 
“  gold:  but  feveral  trials  have  allured 
4<  me,  that  a  particular  mercury  may,  by 


**  preparation,  be  enabled  fuddenly  to 
“  infinuate  itfelf  into  the  body  of  gold, 
“  whether  calcined  or  crude,  and  be- 
“  come  manifeftly  hot  with  it,  in  lefs 
“  than  two  or  three  minutes.”  Boyle 
Mech.  Prod,  of  Heat. 

“  That  quick-filver  contains  fire,  is  e- 
“  vident  hence,  that  if  you  lhake  it  a- 
“  bout  in  an  exhaufted  glafs,  it  will  ap- 
“  pear  all  luminous.  But  for  this  experi- 
“  ment,  ’tis  neceflary  the  mercury  be 
“  very  pure  and  defecate  :  it  ha^e  no 

“  tin  mix’d  in  it,  you  may  purge  it  with 
“  boiling  -  hoc  vinegar.”  s  ’  Grav?fani 
ibid. 


I 
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r he  d  if  cover'd, 


By  the  r ^refac¬ 
tion  of  bodies. 


By  light. 


By  colour. 


This  fire,  in  it  felf  thus  perfectly  latent,  may  difcover  it  felf  to  be  pre- 
fent  by  five  effects. 

l0.  By  rarefying  bodies,  and  particularly  air  :  For  we  have  already  obferv- 
ed,  that  the  fluidity  of  all  liquors  depends  wholly  on  fire  ;  and  consequently 
all  rarefaction.  There  is  no  fire,  but  what  rarefies  air :  and  all  oils,  wa¬ 
ters,  fpirits,  and,  in  one  word,  all  fluids  are  rarefied  by  the  fame  caufe. 
Nay,  and  folids  themfelves  rarefy  by  fire  :  Thus  a  bar  of  iron,  by  the 
mere  warmth  *  of  a  puff  of  breach,  or  the  application  of  a  hand,  fbali  be 
fenfibiy  extended. 

29,  Firefhews  it  felf  to  be  prefent  by //gfo  for  wherever  there  is  light, 
there  is  fire.  The  fenfation  of  light  is  produced  when  the  particles  of  fire, 
dire&ed  by  the  aftion  of  the  fun,  reach  the  eye  in  right  lines.  Without 
this  circumftance  of  determination,  fire  would  never  be  vifible  v  as  is  evi¬ 
dent  from  a  darken'd  chamber,  wherein  the  rays  received  in  at  an  aperture 
of  the  wall,  and  proceeding  along  the  chamber,  are  not  at  ail  feen,  till  be¬ 
ing  reflected  from  the  wall,  they  return  and  firike  the  eye  in  right  lines. 
Nothing,  therefore,  fhines  without  fire  ;  but  neither  does  fire  fhine  of  it 
felf,  unlefs  it  flow  from  the  lucid  body  in  right  lines  f. 

3°,  Fire  difcovers  it  felf  by  colour  ••  for  all  colour  depends  on  light  ;  and 
light, we  have  obferv'd,  depends  on  fire.  This,  Virgil  alludes  to  in  that  beau¬ 
tiful  verfe,  where  he  fays, 

- Rebus  nox  abfiulit  atra  colores 1 

And  the  fame  is  proved  by  Sir  If.  Newton ,  in  his  optics,  by  a  great  num¬ 
ber  of  experiments.  That  author  fhews,  that  a  Angle  ray  of  light,  which 
had  always  been  taken  for  a  Ample  body,  becomes  divided,  by  reflection,  into 
a  great  number  of  rays,  of  divers  colours,-  and  this  in  a  conftant  law:  and  that 
>tis  only  as  bodies  are  difpofed  to  reflect  this  or  that  fort  of  colour'd  rays 
more  than  others,  that  they  appear  of  this  or  that  colour  :  without  fuch  co¬ 
lour  in  the  rays  of  fire, all  bodies  would  remain  invifible  $  fothat  all  we  fee  in 


*  Thus  t 'Grave/and :  u  All  bodies  are 
“  dilated  by.  the  aCtion  of  fire  ;  but  the 
“degree  of  fuch  dilatation,  feems  rather 
“  to  depend  on  the  motion,  than  on  the 
“  quantity  of  fire.  For  bodies  are  ex- 
“  panded  by  rubbing,  as  well  as  the  ap- 
“  plication  of  fire  externally.  Hlement.Bhyf. 

“  From  this  expanfion  it  follows,  that 
“  the  conftituent  particles  of  bodies,  ac- 
“  quire  a  repelling  force  by  the  aftion  of 
“  fire  ;  in  virtue  whereof,  they  endeavour 
“  to  recede  from  each  other,  with  a  ten- 
“  dency  contrary  to  that  of  attra&ion. 
“  While  this  laft  force  remains  ftronger 
“  than  the  other,  the  particles  cohere 
“  more  or  lefs,  according  to  the  lcls  or 
“  greater  degree  of  heat :  When  the  re- 
“  pelling  force  is  almofl  equal  to  the  at- 
“  tra&ion,  the  particles  before  firmly 
“  join’d,  fcarce  cohere,  yield  to  the  fmal- 


l<  left  impreftion,  and  are  eafily  moved  a- 
“  mong  each  other :  And  thus  it  is,  that 
“  a  folid  becomes  a  fluid  by  heat.  The 
“  effeCt  may  be  fo  increafed  in  fome  bodies, 
“  as  that  the  attra&ing  force  ftiall  be  over- 
“  come  by  the  repelling  force,  in  which 
“  cafe  the  particles  fly  from  each  other  : 
“  and  thus  it  is  that  heat  volatilizes  bo- 
“  dies.  Id.  ib. 

f  Thus  t' Grave f and  :  Fire  entering  the 
eye  in  right  lines,  gives  a  motion  to  the 
optic  fibres  at  the  bottom  of  the  eye,  and 
thus  excites  the  idea  of  light;  That  light 
can  have  no  other  motion  but  a  rectilinear 
one,  appears  from  the  flopping  or  inter¬ 
cepting  it  by  a  body  direCily  interpofed 
between  the  luminary  and  the  eye  ;  and 
hence  a  body  is  faid  to  be  lucid  or  luminous , 
when  it  gives  fire  a  motion  in  right  lines, 
TJbi  fupm, 

bodies* 
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bodies,  is  fire  alone  :  which  is  a  paradox  firft  demonftrated  by  Sir  If.  Newton. 

The  truth  is,  the  different  colours  of  objetfts  arife  merely  from  the  different 
reception  of  the  rays  of  light,  the  different  divifions  they  make  thereof,  and 
the  different  parts  they  retain  and  repel  ||. 

4°,  It  difcovers  it  felf  by  heat :  fire  is  never  without  both  heat,  and  light ; heat. 
tho’  it’s  poflible  forthofe  to  be  in  fo  fmall  a  degree,  as  not  to  be  fenfible. 

Thus,  by  the  attrition  of  mercury  in  a  glafs  veffel,  and  a  dark  place,  it  pre- 
fently  emits  light  j  but  if  this  be  done  in  a  place  illumined,  no  light  is  fee  tv;  and 
yet  there  is  the  fame  light  on  the  part  of  the  luminary,  as  in  the  former  cafe. 

So  if  you  grind  a  little  mercury  and  fine  glafs  together,  the  glafs  will  pre- 
fently  grow  both  hot  and  luminous  ;  and  the  fame  obtains  in  fugar,  and  o- 
ther  bodies,  which  when  at  reft  emit  no  light,  but  by  rubbing,  readily  do  : 
and  yet  fuch  bodies  are  not  hot  ;  for  if  you  fhake  a  little  mercury  in  a  clean 
glafs  veffel,  it  fhall  fhine,  tho’ -it  does  not  afford  any  indication  of  heat 
when  applied  to  the  thermometer  :  fo  that  a  fenfible  light  may  arife,  before 
there  be  any  fenfible  heat.  On  the  contrary,  if  you  take  two  pieces  of  iron, 
and  rub  one  againft  the  other  in  a  dry  air,  they  will  grow  extremely  hot 
e’er  they  fhine  at  all ;  but  with  further  friction  will  fhine  fenfibly  enough. 

So  that  light  does  not  conftantly  either  precede  or  follow  heat  •  but  both 
are  prefent  at  the  fame  time,  tho’  not  both  alike  fenfibly. 

And  hence  fire  is  divided  into  lucid  and  not  lucid ;  to  fhine,  not  being  any  j ^tor  jhi 

native,,  effential  property  of  fire  ;  but  depending  on  the  various  determina-  nihs  not  e$en 
tions  thereof.  tiaitofir*.- 

Thus  if  you  hang  up  feveral  different  colour’d  clothes,,  in  a  dark  place 
fome  white,  others  red,  and  others  black  ;  and  place  your  felf  at  a  little 
diftance  :  you  will  perceive  nothing  at  all  where  the  black  are  ;  where  the 
white  are,  there  will  fomething  appear  ;  foalfo  where  the  red  are,  tho’  lefs 
than  where  the  white.  Not  that  there  is  more  fire  in  one  than  another; 
but  one  reflects  more  or  fewer  rays  than  another ;  fo  that  the  cir- 


II  Natural  bodies  only  become  of  diffe¬ 
rent  colours,  as  furfaces  are  difpofed  to  re¬ 
flet  differently  colour’d  rays;  and  a  body 
appears  of  the  colour  which  arifes  from 
the  mixture  of  the  rays  refle&ed  by  it. 
Thus  placing  two  bodies,  e.  gr.  a  red  and  a 
blue  one  in  the  dark,  where  neither  of ’em 
is  vifible  ;  and  enlightning ’em  fuccefiively 
by  rays  tranfmitted  thro’  a  prifm  ;  they 
will  then  be  feen,  and  each  of  the  forts 
of  colour’d  rays,  will  be  refleffed  from 
each  :  But  the  red  rays  will  be  much  the 
mod  copioufly  reflected  from  the  red  bo¬ 
dy,  and  the  blue  from  the  blue.  And 
enlightning  ’em  both  with  only  one  fort  of 
rays,  e.  gr.  red  ones  ;  the  red  objeft  will 
be  very,  vivid,  and  the  blue  fcarce  vi- 
fible. 

To  determine  the  grecife  conftitution  of 


the  furface  of  bodies,  whereon  their  co¬ 
lour  depends ;  it  is  to  he  obferved  that  the 
fmalleft  particles  of  all  bodies  are  found: 
to  be  tranfparent  ;  and  that  they  are  fe- 
parated  by  a  medium  of  a  different  denfity 
from  the  particles  themfelves  :  and  hence,, 
in  the  fu-rface  of  every  colour’d  body,  we 
may  conceive  innumerable,  fmall  thin  la¬ 
mella;,  or  plates.  But  it  is  demonftrated 
of  fuch  plates,  and  confequently  of  the 
furfaces  of  bodies,  that  their  colour  de¬ 
pends  on  the  thicknefs,  and  denfity 
of  the  parts  or  plates  in  the  furface,. 
between  the  pores  thereof;  that  the  co¬ 
lour  is  fo  much  the  more  vivid  and  homo¬ 
geneous,  as  the  plates  or  parts  are  thin¬ 
ner ;  and  that,  cateris  paribus,  the  faid  parts 
are  the  thickeft,  when  red ;  and  thin- 
neft,  when  violet. 


cumftanceS' 


,-jO 


Heat  orvoarnt- 
■ire  not  effential 
to  fire. 


Heat  no  fan- 
dard  of  the  de¬ 
gree  of, fire. 


Tire  dif cover'd 
by  burnings 


'Further  experi¬ 
ments  and  confi- 
derations  to 
prove  fire  in  all 
places  and  all 
bodies,  alike . 
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otimfUnces  of  light  do  not  depend  on  fire,  fo  much  as  on  the  furface  of  the 
body  that  reflects  it. 

Lucid  fire,  again,  is  of  two  kinds,  viz.  that  which  warms ;  as  red-hot 
iron  :  and  that  which  does  not  warm,  as  that  in  rotten  fifhes  ;  the  oils  whereof 
being  attenuated  enough  to  rub  againft  one  another,  yield  light,  but  with¬ 
out  any  heat  that  the  barometer  takes  cognizance  of.  But  heat  is  our  own 
fenfation  ;  nor  is  it  to  be  deem’d  a  juft  meafure  of  the  quantity  of  fire: 
Thus,  a  man  coming  out  ot  a  hot  bath,  even  into  a  moderately  warm  air, 
will  feem  as  if  he  w  ere  come  into  an  exceffively  cold  place  ;  and  another  en¬ 
tering  a  warm  room,  in  a  cold  winter’s  day,  will  at  firft  fancy  himfelf  in  a 
ftove.  T  his,  fhews,  that  the  fenfe  of  heat  does  by  no  means  determine  the 
exadt  degree  of  fire  ;  as  being  always  relative  to  our  bodies  :  And  hence, 
feme  perfons  fcarce  perceive  the  fevereft  cold  ;  and  others, 'on  the  contrary, 
the  moft  fultry.heat  :  fo  that  the  degree  of  heat  depends  on  a  comparifon 
of  the  peri’on  w ho  perceives  it*. 

5°,  Fire  di (covers  it  felf  by  burning  f. 

From  what  has  been  Laid,  we  may ‘infer  a  very  remarkable  property  of 
fire,  and  which  every  body  will  efteem  as  a  paradox,  viz.  that  fire  is  pnfent 
every  where.  Pure,  or  elementary  fire,  we  aftert,  is  equally  prefent  in  all 
places  *  nor  is  there  any  point  of  fpace,  or  any  body,  wherein  there  is  more 
found  than  in  any  other. 

For  we  have  already  fhewn,  that  there  is  the  fame  degree  of  fire  in  the 
moft  perfect  vacuum  in  nature,  as  in  the  moft  folid  body  ;  in  mercury,  as  in 
oil  of  vitriol  ;  and  that  it  is  equally  prefent  in  ice  or  fnow,  as  the  pureft 
fpirit  of  wine :  and  hence  we  argue,  that  there  is  a  good  quantity  of  fire 
even  in  the  coldeft  places,  and  the  coldeft  bodies  ;  w'hich  is  further  confirm¬ 
ed  from  the  following  experiment. 

Take  two  large  iron  planes,  and  rub  ’em  briskly  againft  each  other,  in 
Iceland,  w  hich  is  only  12  degrees  fhortof  the  North  Pole ,  in  the  moft  frofty 
feafon,  and  at  midnight ;  and  they  will  grow  w'arm,  glow,  fhine,  and  heat 
to  fuch  a  pitch,  as  not  only  to  rarefy  the  fpirit  in  the  thermometer,  but  even 
to  ignite,  and  at  laft  to  fufe.  Nowr,  the  fire  here  found,  is  either  created 
de  novo,  or  it  was  there  before:  But  its  creation,  no  body  will  affert  ;  and 
accordingly  unlefs  a  proper  fuel  be  furnifhed  it,  it  is  foon  diffipared  again  ; 


*  A  body  is  only  fenfibly  hot,  when  the 
degree  of  its  heat  exceeds  that  of  our  or¬ 
gans  of  fenfe  ;  fo  that  there  may  be  a  lu¬ 
cid  body,  without  any  fenfible  heat  ;  and 
confequently,  as  heat  is  only  a  fenfible  qua¬ 
lity,  without  any  heat  at  all. 

Heat,  in  the  hot  body,  fays  Gravefande , 
is  an  agitation  of  the  parts  of  the  body, 
made  by  means  of  the  fire  contained  in 
it;  by  fuch  agitation  a  motion  is  produced 
in  our  bodies,  which  excites  the  idea  cr 
heat  in  our  mind  :  fo  that  heat  in  refpeft 
of  us  is  nothing  but  that  idea  ;  and  in  the 
hot  body,  nothing  but  motion.  If  fuch 


motion  expel  the  fire,  in  right  lines,  •  it 
gives  us'  the  idea  of  light  ;  if  in  a  various 
and  irregular  motion,  only  heat. 

f  The  minute  parts  whereof  a  body 
confifts,  being  vehenen  ly  agitated  by  at¬ 
trition,  the  application  of  external  fire, 
or  the  like  caufe  ;  the  fire  contained 
tnerein  is  feparated  from  thofe  particles, 
and  turn’d  toofc  in  the  body  :  where,  by 
ihe  attraction  be.  ween  the  particles  of  the 
fire  and  of  th  •  body,  a  mutual  aftion  a- 
riles  ;  by  which  fome  parts  are  torn  off 
from  the  body,  and  carried  away  by.  the 
motion  of  the  fire.  s'Gravefand,  ubi  fuftret. 

not 
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not  annihilated  :  Confequently  it  pre-exifled  :  and  that  it  is  true  fire,  ap¬ 
pears  from  its  rarefying  the  fpirit  in  the  thermometer.  Fire,  therefore, 
which  before  exifted,  in  fuch  a  diffufed  and  difperfed  ftate  as  not  tto  be  fen- 
Able  ;  being  now  colle&ed  by  the  attrition,  becomes  perceivable  by  the 
fenfes.  n  : 

So  if  two  bodies  be  fo  briskly  moved  againft  each  other,  as  that  no  other 
ambient  matter,  but  fire,  on  account  of  its  wonderful  fubtility, can  follow  ’em 
with  equal  pace  ;  they  mull  neceflarily  colled  the  fire,  before  vague  and  dif- 
perfed.  And  thus  it  is  that  the  wheels  of  chariots,  and  other  vehicles, by  their 
exceffive  velocity  take  fire  ;  and  that  balls  exploded  in  the  night-time  out  of 
great  guns,  grow  hot  in  their  paflage  thro’  the  air,  fo,  as  fometimes  to  ap¬ 
pear  ignited  *, 

The  experiment  abovementioned,  with  iron  planes,  does  not  fucceed  fo 
well  in  fummer,  as  winter :  the  reafon  is  owing  to  the  diminution  of 
elafticitv  in  bodies,  by  heat  ;  whereas  cold  augments  it.  Hence  it  is,  that 
M.  Villette' s  mirror  burns  more  forcibly  in  winter  than  in  fummer  ; 
nay,  and  that  to  have  it  burn  with  its  utmoft  vehemence,  the  hind  part  of' 
the  nfirror  is  to  be  very  cold. 

I  have  heard  it  alledg’d,  that  the  iron  planes,  in  the  experiment  above 
recited,  are  themfelves  converted  by  the  fridion  into  fire.  But  is  this 
poffible,  and  yet  the  iron  remain  without  the  lofs  either  of  bulk  or  weight, 
and  return,  in  a  few  minutes,  into  its  primitive  form?  But,  that  fire  is  e- 
qually  ditfufed  every  where,  will  appear  from  another  inconteftable  experi¬ 
ment.  The  utmoft  effect,  the  greateft  fire  is  capable  of  producing,  is,  in 
a  moment’s  time  to  turn  a  Hint  into  glafs  ;  which  effedt  is  peculiar  to  M. 
Villette' s  mirrourll,  and  is  what  M . Tjchirnhau fen ’s  burning-glafs  will  not  per¬ 
form  :  a  lime-ftone,  which  would  endure  the  utmoft  effort  of  the  hotteft 
furnace  for  many  months,  being  expofed  to  the  mirror,  inftantly  paifes, 
with  a  little  hifs,  into  glafs.  ISlow  this  we  may  lay  down  as  the  ultimate 
degree  of  fire  known  among  us  :  and  yet  we  affert,  that  this  fame  degree 
of  fire  is  found  every  where.  For  if,  even  in  Iceland ,  in  the  middle  of  win¬ 
ter,  and  at  midnight,  a  fteel  and  flint  be  but  ftruck  againft  each  other, 
with  a  piece  of  paper  underneath  ;  a  fpark  of  fire  will  fly  off,  which  falling 
on  the  paper,  will  be  found,  by  the  microfeope,  to  be  a  perfed  globule  of 


*  “  A  bullet  fhot  out  of  a  good  wind- 
“  gun,  againft  a  metalline  plate,  Mr.  Boyle 
“  found  would  be  flatted  almoft  into  the 
“  figure  of  an  hemifphere.  The  fame 
“  author  going  to  take  up  the  bullet, 
“  found  it  too  hot  to  he,  without  pain, 
“  held  betwixt  the  fingers.  Effetts  of 
lang.  Mot . 

II  “  M.  Villette' s  burning  concave  is. 47 
4‘  inches  wide,  and  ground  to  a  fphere  of 
“  fuch  a  radius,  that  its  focus  is  about  3S 


u  inches  from  the  vertex  of  the  glafs.  The 
“  metal  of  it  is  a  mixture  of  copper,  tin 
“and  tin-glafs.  This  concave  melted 
“  iron-ore  in  24  ”,  began  to  calcine  talc 
“  in  40",  and,  as  M.  Villette  faid,  would 
“  calcine  asheflos.  It  melted  a  fixpence  in 
“  7 ' ’  I,  and  a  ~  penny  in  16  H  It  turned 
“  an  emerald  into  a  fubftance  like  a  tur- 
“  quoife-ftone ;  and  diminilhed  a  diamond, 
“  that  weigh’d  4  grains  by  of  its  weight* 
Philof,  Turf.  NQ.  360 
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glafs  f.  Whence  it  follows,  that  there  is  the  fame  degree  of  fire  in  the 
cold  regions  of  Iceland ,  as  in  Villette’s  burning-glafs  3  the  fame  efteft  being 
produced  in  both. 

Hence,  as  the  fame  experiment  fucceeds  alike  in  all  places,  and  at  all 
times  5  there  is  no  doubt,  but  that  fire  is  always  found  in  all  parts  of  fpace, 
and  in  all  bodies  :  equally  fpread  on  the  utmoft  top  of  the  higheft  mountain, 
as  in  the  fubjed  valley,  or  in  the  deepeft  cavern  under  ground  *  in  every 
climate,  and  at  every  feafon.  m  i 

We  add,  that  the  fame  quantity  of  fire  is  found  in  all  bodies,  how  diffe¬ 
rent  foever  in  texture,  confidence,  folidity,  &c.  Thus  applying  feveral  bo¬ 
dies,  e.  gr.  alcohol  of  wine,  quickfilver,  oil,  iron,  gold,  &c.  to  fo  many 
thermometers  for  a  whole  night,  the  fpirit  was  found,  next  morning,  at 
the  fame  height  in  ’em  all. 

Hence  we  draw  an  inference  of  the  lad  importance,  viz,,  that  fire  only  be¬ 
comes  apparent ,  by  being  colleBed ,  or  gather’d  nearer  together.  So  that 
there  is  no  exciting,-  producing  or  making  of  fire,  or  even  putting  it  in 
motion;  but  the  whole  ol  what  we  do,  is  to  colled  what  was  before  dif- 
perfed,  and  bring  it  into  a  narrower  compafs  II. 

Fire, 


f  “  By  an  almoft  momentary  percuf- 

fion,  with  no  great  force,  the  parts  even 
“  of  a.  vegetable  may  not  be  only  intenfe- 
“  ly  heated,  but  brought  to  aGual  fire  ; 
“  as  we  have  tried  by  ftriking  a  good  cane 
«  with  a  fteel,  or  the  back  of  a  knife  ;  for 
44  upon  this  collifion,  it  would  yield  fparks 
44  like  flint.  So  likewife  by  fcraping  a 
““  good  loaf  of  fugar,  with  a  knife,  nume- 
44  rous  fparks  will  be  produced;  but  upon 
44  the  collifion  of  a  flint  and  fteel,  nor  only 
44  fire,  but  even  vitrification,  which  the 
44  chemifts  cfteem  the  ultimate  aGion  of 
«4  fire,  is  ioftantancoufly  produced  :  for  the 
“  fparks  which  here  fly  off,  arc  ufually 
44  real  and  permanent  parcels  of  ftone,  vi- 
44  trified  by  the  vehemence  of  the  motion. 
4*  And  that  this  vitrification  maybe  of  the 
44  ftone  it  felf,  tho’  fteel  is  of  a  far  more 
“  fufible  nature,  I  am  induced  to  think, 
41  becaufe  flints  will,  by  collifion,  ftrike 
44  fire  with  one  another.  The  like  alfo  may 
4‘  be  done  with  rock-cry ftal,  and  even 
"  with  diamonds,  on  the  mill  whereby 
4‘  they  are  out;  tho’  fire  is  not  allowed 
4C  to  fufe  them.  Boyle,  Ejfetts  of  languid 
I\4ot. 

il  Hear  what  the  philofophers  on  the  o- 
ther  fide  thequeftion  have  to  fay.  “  That 
41  heat  is  mechanically  producible, appears 
*4  probable  from  a  coniideration  of  its  na- 


44  tuve  ;  which  feems  principally  -  to  con- 
“  fift  in  that  mechanical  property  of 'mat- 
4‘  ter  call’d  motion  ;  but  which  is  here  fub- 
“  jcG  to  three  conditions,  or  modifica- 
“  tions. 

“  Firjl,  the  agitation  of  the  pavts  of  the 
44  body  muft  be  vehement ;  for  this  diftin- 
“  guilnes  the  bodies  faid  to  be  hot,  from 
“  thofe  which  are  barely  fluid  :  thus  the 
44  particles  of  water,  in  its  natural  ftate, 
“  move  fo  calmly,  that  we  do  not  feel  it 
“  at  all  warm,  tho’  it  could  not  be  a  li- 
44  quor,  unlefs  they  were  in  a  reftlefs  mo- 
44  tion  ;  but  when  water  comes  to  be  ac- 
44  tually  hot,  the  motion  manifeftly,  and 
44  proportionubly  appears  vehemenr,  fince 
44  it  does  not  only  ftrike  our  organs  of 
“feeling  briskly,  but  ordinarily  produces 
“  numerous  very  fmall  bubbles,  melts  coa- 
44  gulated  oil  caft  upon  it,  and  affords  va- 
44  pours,  which  by  their  agitation  afeend 
44  into  the  air.  And  if  the  degree  of  heat 
44  be  fuch  as  to'make  the  water  boil,  then 
44  the  agitation  becomes  more  manifeft, 
44  by  the  confufed  motions,  waves,  noife, 
44  bubbles,  and  other  obvious  effeGs  ex- 
44  cited  therein.  Thus  in  a  heated  iron, 
44  the  vehement  agitation  of  parts  may  be 
44  eafily  inferr’d  from  motion,  and  thehif- 
44  fing  noife  it  makes  with  the  drops  of 
44  water  that  fall  upon  it. 

«  But 
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Fire,  then,  is  a  body  fui  generis,  not  creatabie,  or  producible  de  novo,  by 
any  natural  or  artificial  means.  Its  quantity  is  fix’d,  and  invariable  ;  and 
the  utmoft  that  we  can  do  with  it,  and  which  has  led  us  to  think  it  produci¬ 
ble,  is,  that  of  infenfible,  it  may  be  render’d  fenfible  ;  where  before  there 


*c  But  tho’  the  agitation  be  various  as 
“  well  as  vehement,  there  is  yet  a  third 
“  condition  required  to  make  a  body  hot : 
“  which  is, that  the  agitated  particles,  or 
**  at  lead  the  greateft  number  of  them,  be 
“  fo  minute ,  as  to  be  fingly  infenfible.  Were 
“  an  heap  of  land  to  be  vehemently  agi- 
“  tated  by  a  whirlwind,  the  bulk  of  the 
“  corpufcles  would  keep  their  agitation 
“  from  being  properly  heat ;  tho’  by  their 
“  numerous  ftrokes  upon  a  man's  face, 
“  and  the  brisk  commotion  of  the  fpirits, 
“  and  their  fmall  particles,  which  may 
“  thence  enfue,  they  may  perhaps  pro- 
“  duce  that  quality. 

“  Th efecond  condition  is,  that  the  de- 
“  termination  be  very  various,  and  tend 
“  all  manner  of  ways.  This  variety  of  de- 

terminationsappears  to  be  in  hot  bodies, 
“  both  by  fomc  of  the  inftances  already 
“  mentioned,  and  efpecialiy  that  of  flame, 
“  which  is  a  body  ;  by  the  dilatation 
“  of  metals  when  melted ;  and  by  the 
“  operations  of  heat,  exercifed  by  hot 
“bodies  upon  others,  in  what  pofture  or 
“  fituation  foever  the  body  to  be  heated 
“  thereby  is  applied  to  them  :  thus  a  coal 
“  thoroughly  kindled,  will  appear  on  all 
“  fides  red,  and  melt  wax,  and  kindle 
“  brimftone,  whether  the  body  be  applied 
“  to  the  upper,  the  lower,  or  to  any  other 
“  part  of  it.” 

Hence  if  we  duly  attend  to  this  notion 
of  the  nature  of  heat,  'tis  eafy  to  difeern 
how  it  may  be  mechanically  produced  fe- 
veral  ways  :  for,  except  in  fome  few  ano¬ 
malous  cafes,  by  whatever  means  the  in¬ 
fenfible  parts  of  a  body  can  be  put  into  a 
very  confufed  and  vehement  agitation,  heat 
will  be  introduced  into  that  body.  And 
as  there  are  feveral  agents,  and  opera¬ 
tions,  by  which  the  heating  motion  may 
be  excited  ;  fo  there  muft  be  feveral  me¬ 
chanical  ways  of  producing  heat.  Va- 
riousexperimentsmay  be  reduced  to  almoft 
each  of  thefe  heads;  chance  it  felf  having, 


was 

in  the  laboratories  of  chemifts,  afforded 
feveral  phenomena,  referable  thereto. 
Boyle ,  Meehan.  Orig.  of  Heat. 

Confiftent  with  this,  is  the  fyftcm  of  the 
Lord  Bacon  :  that  noble  author  is  fo  far 
from  imagining  any  particular  body  ne^ 
ceflary  to  exhibit  the  phenomena  and  cf- 
fe£ts  of  fire,  that  he  undertakes  to  aflign 
precifely  the  mechanical  caufe  of  heat, 
and  point  out  the  means  neceflary  to  ge¬ 
nerate  it  in  any  body,  without  fuppofing 
any  pre-exiftent  fire  at  all. 

From  a  particular  enumeration  of  the 
feveral  phenomena  and  effeftsof  heat, he  de¬ 
duces,  i c, That  heat  is  motion:  not,  that  mo¬ 
tion  generates  heat,  oi^heat  motion  ;  tho* 
in  many  cafes,  this  be  true  :  but  that  the 
very  thing  heat  is  very  motion,  and  no¬ 
thing  elfe.  But  this  motion  he  fhews, 
has  feveral  peculiar  circumftances  which 
conftitute  it  heat.  As,  20,  That  it  is  an 
exp  injive  motion ,  whereby  a  body  endea¬ 
vours  to  dilate  or  ftretch  into  a  larger  di- 
menfion,  than  it  had  before.  30,  That 
this  expanfive  motion  is  directed  towards 
the  circumference ;  and  at  the  fame  time 
upwards  ;  which  appears  hence,  that  an  i- 
ron  rod  being  ere&ed  in  the  fire,  will 
burn  the  hand  that  holds  it,  much  fooner 
than  if  put  in  laterally.  40,  That  this 
expanfive  motion  is  not  equable,  and 
of  the  whole,  but  only  of  the  fmaller 
particles  of  the  body  ;  as  appears  from  the 
alternate  trepidation  of  the  particles  of 
hot  liquors,  ignited  iron,  &c.  Laftly,  that 
this  motion  is  very  rapid. 

Hence  he  defines  heat  “  an  expanfive 
“  undulatory  motion  in  the  minute  parti- 
“  cles  of  a  body,  whereby  they  tend  with 
“  fome  rapidity,  towards  the  circumfe- 
“  pence,  and  at  the  fame  time  incline  a 
“  little  upwards.”  Hence,  again,  he  adds, 
that  if  in  any*natural  body,  you  can  excite 
amotion  whereby  it  fhall  expand  or  dilate 
it  felf  ;  and  can  fo  reprefs  and  direct  this 
.motion  upon  it  felf,  as  that  the  dilatation 
H  h  ihall 
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was  no  fign  of  it,  it  may  be  made  manifeft.  But  this,  as  already  intima¬ 
ted,  is  only  eft'eded  by  determining  and  collecting  it ;  by  bringing  it  out  of 
a  larger  fpace  into  alefs,  and  driving  or  directing  it  upon  this  body  or  that. 
For  as  to  the  fire  it  felf,we  fhall  hereafter  fhew  it  a  moft  minute,  folid,fimple, 
penetrative  body :  and  confequently  far  out  of  the  reach  of  our  imitation. 

Sir  If.  Newton ,  indeed,  fuggefts  that  grofs  bodies  and  light  are  converti¬ 
ble  into  one  another  :  fire,  he  conceives,  to  be  no  more  than  the  minute 
corpufcles  of  fome  fix’d  body,  violently  agitated;  and  thinks  the  matter  of 
any  body  capable  of  becoming  fire,  by  a  fufficient  attrition.  But  that  a 
body,  which  before  was  not  fire,  fhould  by  attrition  become  real  fire,  and 
at  once  be  invefted  with  fo  many  fingular  properties,  which  no  other  body 
has,  v.  gr.  light,  colour,  different  refrangibility,  &c.  of  its  fides  ;  appears  to 
us  inconceivable  ;  and  requires  further  proof,  which  that  illuitrious  author 
does  not  pretend  to  give.  The  only  argument  he  produces,  is  the  conforma- 


Iball  not  proceed  uniformly,  but  obtain 
in  fome  parts,  and  be  check’d  in  others  ; 
you  will  generate  heat.  De  forma  Calidi. 

This  fyftcm  is  further  fupported  by  Sir 
If.  Newton,  who  does  not  conceive  fire  as 
any  particular  fpecics  of  body,  originally 
endued  with  fuch  and  fuch  properties. 
“  Fire,  according  to  him,  is  only  a  bo- 
“  dy  much  ignited,  /.  e.  heated  hot,  as  to 
“  emit  light  copioufly  :  what  elfe,  fays 
“  he,  is  a  red-hot  iron  than  fire  ?  and 
what  elfe  is  a  burning  coal  than  red- 
“  hot  wood?  or  flame  itfelf  than  red-hot 
“  fmoak  ?  ’Tis  certain,  that  flame  is  only 
“  the  volatile  part  of  the  fuel  heated  red- 
“  hot,  /.  e.  fo  hot  as  to  (bine  :  and  hence 
“  only  fuch  bodies  as  are  volatile,  i.  e.  fuch 
“  as  emit  a  copious  fume,  will  flame  ;  nor 
“  will  they  flame  longer  than  they  have 
“  fume  to  burn.  In  diftilling  hot  fpirits, 
“  if  the  head  of  the  ftill  be  taken  off,  the 
u  afeending  vapours  will  catch  fire  from 
“  a  candle,  and  turn  into  flame.  So  fe- 
“  veral  bodies  much  heated  by  morion, 
attrition,  fermentation,  or  the  like, will 
“  emit  lucid  fumes*  which,  if  they  be  co- 
“  pious  enough,  and  the  heat  fufficiently 
€i  great,  will  be  flame ;  and  the  reafon 
“  why  fufed  metals  do  not  flame,  is  the 
t{  fmallnefs  of  their  fume  ;  for  that  fpel- 
“  ter,  which  fumes  more  copioufly,  does 
“  likewife  flame.  Add,  that  all  flaming 
**  bodies,  as  oil,  tallow,  wax,  wood,  pitch, 
“  fulphur,  6 Pc.  by  flaming  wafte,  and  va- 
M  nilh  into  burning  fmoak.  Opticki, 


**  And  do  not  all  fix’d  bodies,  where 
“  heated  beyond  a  certain  degree,  emit 
“  light,  and  fhine  ;and  is  not  this  emiflion 
“  perform’d  by  the  vibrating  motion  of 
“  their  parts  ?  and  do  not  all  fix’d  bodies, 
“  when  heated  beyond  a  certain  degree,  e- 
“  mit  light  and  Anne?  and  is  not  this  emifi- 
“  fion  perform’d  by  the  vibrating  motions 
“  of  their  parts  ?  and  do  not  all  bodies 
“  which  abound  with  terreftrial,  and  ful- 
“  phurousparts,emit. light  as  oftenas  thofe 
“  parts  are  fufficiently  agitated,  whether 
“  that  agitation  be  made  by>  external  fire, 
“  or  by  fri&ion,  or  percuflion,  or  putre- 
“  faftion,  or  any  other  caufe  ?  Thus  fea- 
“  water  in  a  florm,  quickfilver  agitated 
“  in  vacuo ,  the  back  of  a  cat,  or  neck  of  a 
“  horfe  obliquely  rubb’d  in  a  dark  place, 
“  wood,  flefh,  and  fifli  while  they  putre- 
“  fy,  vapours  from  putrefying  waters, 
“  ufually  call’d  ignes  fatui,  flacks  of  moift 
“  hay  or  corn,  glow-worms,  amber  and 
“  diamonds  by  rubbing,  lcrapings  of  fteel, 
“  ftruckoff  with  a  flint,  &c.  Ibid. 

“ - Are  not  grofs  bodies  and  light 

“  convertible  into  one  another;  and  may 
“  not  bodies  receive  much  of  their  a&ivi- 
u  ty  from  the  particles  of  light,  which  en- 
“  ter  their  compofition  ?  I  know  of  no 
“  body  lefs  apt  to  (hine  than  water,  and 
“  yet  water  by  frequent  diftillations  chan- 
“  ges  into  fix’d  earth  ;  which  by  a  fuffi- 
“  cient  heat  may  be  brought  to  flline  like 
“  other  bodies.  ~ Ibid, 


blcnefs 
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blcnefs  of  fuch  converfion  (of  light  into  bodies,  and  bodies  into  light)  to 
the  courfe  of  nature,  which  feems  delighted  with  fuch  transformations. 

We  have  now  proved  the  equable  diftribution  of  fire  in  all  places  ;  whence 
it  fhould  follow,  that  there  is  the  fame  degree  thereof  every  where:  which 
Would  really  be  the  cafe,  were  it  not  that  fire  happens,  by  one  means  or  o- 
ther,  to  be  more  colle&ed  in  one  place  than  another.  The  manner  of  this  whence  thedif- 
I  conceive  to  be  as  follows:  fuppofe  a  certain  quantity  of  fire,  e.  gr.  ioo  differ  piZ!" 
particles,  contained  in  the  fpace  of  a  cubic  foot,  and  equally  diffufed 
throughout  the  fame.  Here,  each  aflignable  point  of  fpace  will  have  that 
degree  of  fire,  which  fuch  an  allotment  will  afford,  i.  e.  the  effe&  of  the 
fire  will  be  proportional  to  its  quantity.  If,  now,  thofe  ioo  particles  be¬ 
fore  diffufed  thro*  fuch  fpace,  by  any  means  be  driven  into  one  fide  of  that 
cubic  foot  5  or  if  they  be  colledled  into  the  fpace  of  one  inch  :  then,  that 
fame  fire,  thus  brought  nearer,  will  have  much  greater  effeds,  i.  e.  will  be¬ 
come  more  fenfible ;  and  that  in  the  inverfe  ratio  of  the  fpace  it  pof- 
feffes. 

This  collecting  of  fire  is  alfo  confirm’d  by  experiments  ;  which  make  it 
appear,  that  if  the  flock  of  fire  in  any  place  be  larger  than  ordinary,  the 
neighbouring  places  have  fo  much  the  lefs  *  and  that  to  freeze  water  the 
fooneft  poffible,  a  huge  fire  fhould  be  made;  after  which,  placing  the  wa¬ 
ter  juft  without  the  door,  it  will  fhoot  into  ice,  without  delay.  Thus  if 
you  build  a  very  large  fire  in  fome  fpacious  place  jthe  neighbouring  places  will 
be  found  to  have  fo  much  the  lefs,  as  the  fire  burns  the  more  ftrongly. 

And  hence  it  is,  that  at  fome  times  and  feafons,  we  feel  fuch  a  vehement 
he’at  in  our  part  of  the  globe,  and  at  other  times  fcarce  any  ;  a  greater,  fome- 
times,  and  fometimes  a  lefs  adventitious  flock  being  fent  us  from  other  parts. 

Hence  it  alfo  is,  that  the  windows  of  ftoves,  and  hot  houfes,  are  fo  often 
cover’d  with  ice. 

Some  may  here  objedl  thofe  experiments  of  Sir  If.  Newton ,  whereby  he 
endeavours  to  fhew  that  fire  may  poffibly  be  more  attracted  by  fome  bodies 
than  others  :  but,  with  the  freedom  that  becomes  a  philofopher,  I  here  an- 
ftver,  that  there  is  no  body  known,  which  being  placed  in  a  temperate  air, 
has  more  fire  than  any  othei;  *.  Indeed,  moft  people  imagine,  that  feathers, 
e.  gr.  are  warmer  than  mercury  ;  but  the  thermometer  may  convince  ’em  of 
their  miftake.  Thus  petrol,  fpirit  of  wine,  &c.  are  in  reality  no  hotter 
than  water  ;  and  the  like  may  be  faid  of  all  other  bodies :  fo  that  we  doubt 
very  much  whether  there  be  any  fuch  thing  as  bodies  that  properly  attract 
fire;  or  that  are,  with  refpedl  to  fire,  what  a  magnet  is  to  iron. 

All  other  bodies,  we  allow,  have  their  proper  magnets  or  attra&ives;  No  attra&fas 
as  air,  foryinftance,  waters,  earths,  &c.  but  for  fire,  we  know  of°^re' 


*  Quoufque  autem  hoc  ajfertum  cum  its  qua 
de  cake  viva,  phofphoYOt  corporibus  nigris,  c&te- 
tifquey  quA  ignem  quodammodo  haurire,  flgere, 


det’were  vldsnttir  ;  a  Newtono,  Boylco,  Le- 
mcraeo,  atque  ipfo  etutm  Boerhaavio,  pojlmo- 
dum  not.it  a  j  confijtat  :  an  Bor  ip/us  videat. 
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none-*.*  And  however  fomething  might  be  inferr’d  to  the  contrary,  from 
what  Roemer ,  and  Newton  have  (hewn  of  the  velocity  of  light,  and  the  re*- 
fra&ion  of  its  rays  ;  yet,  thofe  authors  hold  attraction  to  be  always  in 
the  ratio  of  the  denfity  of  bodies,  whereas  we  have  demonftrated  that  the 
denfeftof  all  bodies,  gold,  has  not  more  fire  than  the  moll:  perfed  vacuum. 

And  this  gives  us  occafion  to  adore  the  infinite  wifdom  of  the  great 
creator.  For  had  there  been  any  thing  that  attraded  fire  ;  it  would  have 
become  a  perpetual  furnace  :  and  how  unhappy  muft  the  condition  of  man 
have  been  under  fuch  circumflances  ? 

Two  founts  of  However,  the  equable  diffufion,  &c.  of  fire,  thro’  all  the  mundane 
fpace,  does  not  hinder,  but  that  to  our  fenfes  it  appears  very  unequally  in 
different  places  ;  and  hence  we  have  two  vulgarly  reputed  fources,  or  funds 
of  fire,  viz,,  in  the  fun,  and  the  centre  of  the  earth. 

The  fun.  For  the  firft,  we  have  the  concurrent  opinions  of  the  philofophers  of  all 

ages  ;  except  one,  who  held  the  fun  to  be  cold. 

The  centre  of  As  to  the  central  fire,  tho’  our  obfervations  do  not  go  fo  far  ;  yet  this  is 

the  earth  manifeft,  that  there  is  au  ample  proportion  of  fire  under  ground  ;  and  even 

that  fire  appears  much  more  abundant  there  than  on  thefurface:  fo  that 
at  leaf!  a  fubterr aneous  fire  muff  be  granted. 

Thus,  they  who  dig  mines,  wells,  &c.  conlfantly  obferve,  that  while 
they  are  yet  but  a  little  below  the  furface,  they  find  it  a  little  cool  ;  as  they 
Subterraneous  proceed  lower,  it  grows  much  colder,  as  being  then  beyond  the  reach  of  the 
*hed the hT  fun>s  heat  ;  infomuch  that  water  will  freeze  almoft  inftanteoufly,  and  hence 
are.  *****  ey  the  ufe  of  ice-houfes,  &c.  But  a  little  lower,  viz,,  about  40  or  50  foot  deep, 
it  begins  to  grow  warmer:  fo  that  no  ice  can  bear  it ;  and  then  the  dee’per 
they  go,  ftill  the  greater  the  heat:  till  at  length  it  endangers  the  floppage 
of  refpiration,  and  puts  out  their  candles  f.  If  they  venture  yet  further 

with 


*  “Sir  If.  Newton,  however,  fhews, 
“  from  a  great  variety  of  particular  expe- 
“  riments,  that  bodies  do  aft  on  light,  at 
“  a  diftance;  and  by  their  aftion  infleft 
“  and  bend  its  rays  ;  which  aftion,  cateris 
“  far, bus,  is  ftrongcft  at  the  leaft  diftance. 
“  He  adds,  that  in  palling  by  the  edges 
“  and  fidcs  of  bodies,  the  rays  bend  feve- 
“  ral  times  backwards  and  forwards  with 
“  a  motion  like  that  of  an  Eel :  and  that 
“  the  rays  which  are  either  refra&ed  or 
“  rcfleSed,  begin  to  be  bent  before  they 
“  arrive  at  the  reflecting  or  refrafting 
‘‘•bodies.  Opt  ice. 

“  As  attraction  is  ftronger  in  fmall  mag- 
“  nets  than  great  ones,  in  proportion  to 
“  their  bulk  ;  and  gravity  is  greater,  on 
“  the  furfaces  of  fmall  planets  than  on 
“  thofe  of  great  ones  ;  and  fmall  bodies 
44  are  agitated  more  by  eleCtric  attraction 


“  than  great  ones  :  So  the  fmallnefs  of  the 
“  rays  of  light  may  contribute  much  to 
“  the  force  of  the  agent  whereby  they  are 
“  inflcCted,  QPc.  Id.  ibid. 

f  TAoftnus,  a  French  author,  who  had 
the  curiofity  to  defcend  himfelf  into  the 
mines  of  Hungary,  fome  of  which  are  5 
or  400  fathom  deep,  relates,  that  after  he 
had  defcended  about  100  fathom,  he 
came  into  a  very  warm  region  of  the 
earth,  which  lafted  to  the  bottom  of  the 
mine  ;  being  fo  hot  both  in  winter  and 
fummer,  that  the  labourers  ufually  work 
without  their  clothes  :  he  adds,  that  he 
himfelf  was  fcarcc  able  to  bear  the 
heat.  He  was  further  told  by  the  o- 
verfeers,  that  ’twas  univerfal  ;  the  lower 
they  defcend  beyond  100  fathom,  the  hot¬ 
ter  it  ftill  growing. 

Mr,  BoyIe)  however,  having  been  .to 

the 
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with  a  lighted  candle,  the  place  fhall  be  immediatdly  found  full  of 
flame  :  as  once  happen’d  in  the  coal-pits  in  Scotland ;  where  a  hardy  dig— 

.  ger  defcending  to  an  unufual  depth,’ with  a  light  in  his  hand  ;  the  fumes, 

.  which  were  there  found  very  copious,  caught  fire  thereby,  (they  being  no 
other  than  oil  or  fulphur  greatly  rarefied  and  volatilized  by  heat)  and  burnt 
the  whole  mountain  down. 

It  feems,  therefore,  as  if  nature  had  lodg’d  another  fun  in  the  centre,  to  Central  fun. 
contribute,  on  its  part,  to  the  giving  o.f  motion  to  bodies  ;  and  to  the  pro¬ 
moting  of  generation,  nutrition,  vegetation,  germination,  &c.  of  animals, 
vegetables,  andfoflils;  and  that  all  productions,  under  ground4in  particu¬ 
lar,  as  of  metals,  falts,  &c.  are  wholly  owing  thereto. 

How  this  fubterraneous  fun  arofe,  may  admit  of  fome  doubt ;  whether-How  form'd: 
it  were  form’d  there  from  the  beginning,  like  the  fun  in  the  firmament ;  or 
gradually  produced  by  a  fecondary  collection  of  vague  fire  into  this  place? 

What  pleads  in  favour  of  the  former  opinion,  are  volcanoes,  or  burning  whether  ab  oi*> 
mountains,  which  appear  to  have  exifted  from  the  firft  ages  :  for  /Etna  sStnc* 
flames  are  fpoke  of  among  the  antient  poets,  as  even  then  of  great  antiqui¬ 
ty.  And  fuch  mountains  are  found  in  the  coldeft  regions,  viz,.  Nova  Zem- 
bla,  and  Iceland ;  as  well  as  the  hotteft,  as  Borneo ,  &c.  f 

In  behalf  of  the  other  opinion  it  is  urg’d,  that  fuch  fource  of  fire  might  Or  by  fecwdary 
have  arofe  there  in  time,  on  the  principle  of  gravity.  For  tho’  fire  be  byca,^s' 
nature  equally  difleminated  every  where ;  yet,  as  we  fhew  it  to  be  a  body, 
and  invefted  with  the  other  properties  of  body;  it  muff  have  weight  ;  and 
in  confequence  thereof  mud  have  a  tendency  toward  the  centre.  Hence  it 
muft  be  accumulated  deep  under  ground  ;  and  the  more  fo,  the  nearer  the 
centre,  which  may  be  efteem’d  the  common  feat  or  receptacle  it  all  tends 
to.  This  may  receive  fome  confirmation  hence,  that  the  central  fpace  is 
allowed  to  be  poffefled  by  the  heavieft  and  mod:  folid  bodies;  but  we  know  of 
nothing  to  enter  the  pores  of  thofe  bodies,  and  make  ’em  more  folid  than- 
others,  except  fire. 


the  bottom  of  fome  mines  himfelf,  fufc 
pefts,  that  this  degree  of  hear,  obfcrved 
in  the  Hungarian  Mines,  might  in  great 
part  proceed  from  the  peculiar  nature  of 
the  place,  or  of  the  minerals  generated 
there;  and  not  wholly  from  their  depth. 
Very  credible  eye-witnefles  have  allured 
him,  that  in  fome  parts  of  England ,  they 
dig  up  large  quantities  of  a  kind  of  mine¬ 
ral,  fuppofed  to  be  vitriolic,  which,  by 
the  bare  addition  of  common  water,  will 
grow  fo  hot  as  almoft  to  take  fire :  fo 
that  the  Hungarian  mines  being  deep,  and 
not  deftitute  of  water,  it  may  be  fufpec- 
ted,  that  etther  this  fluid,  or  fome  pe¬ 
culiar  mineral  fpirit,  or  juice,  may  with 


the  mineral  produce  a  warm  fleam,  which 
for  want  of  fufficient  vent,  in  thofe  clofe 
places,  yields  a  confiderable  heat.  Hijlo 
of  Cold, 

f  “  It  cannot  be  reafonably  pretended, 
“that  the .  fubterraneal  heat  proceeds 
“  from  the  rays  of  the  fun  ;  fince  they  heat 
“not  the  earth  above  6  or  7  feet  deep, 
“  even  in  the  fouthern  countries.  And  if 
“  the  lower  part  of  the  earth  were,  of  its 
“  own  nature,  cold,  and  received  the 
“  heat  it  affords,  only  from  the  fun  and 
“  ftars  ;  the  deeper  men  defeend  therein, 
“  the  lefs  degree  of  heat  and  fleams  they 
“  would  meet  with.  Id,  ibid. 


Upon 
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Upon  the  whole,  in  the  firft  view,  there  fhould  be  two  great  fires,  an 
upper  or  folar,  and  a  lower  or  central  one  ;  in  all’refpe&s  alike,  and  the 
fame  with  each  other  ;  according  to  the  dogma  of  Trifmegiftus  above  recited. 
On  the  fecond  view,  the  central  and  fubterraneous  fire  is  not  original  and 
elementary,  but  determined  and  collected  fire  ;  fuch  as  we  have  it  on  va¬ 
rious  occafior.s  about  the  furface.  It  may  be  added,  that  the  denying  vent 
or  paflage  to  this  fubterraneous  fire,  appears  to  be  the  caufe  of  earthquakes  ; 
thofe  uiually  arifing  upon  a  volcano’s  appearing,  to  be  flopp’d  up,  or  cea- 
fing  its  eructations  $  and  going  off  again,  upon  its  opening,  or  burning 
a-frefiio 

Two  ways  of  Collett  mg  Fire . 


J?Ire  may  be  collected  in  two  manners,  i®.  By  a  luminary  determining 
its  rays  into  a  parallelifm  ;  and  2°,  By  attrition. 
i°,  Fire,  as  already  obferv’d,  is  collected,  when  by  any  means  a  quan¬ 
tity  thereof  is  driven  into  a  leffer  compafs  ;  it  being  part  of  the  character  of 
fire,  that  it  fpreads  it  felf  equally  ;  fo  that  if  left  to  it  felf,  would  be  found 
no  more  here  than  there,  and  confequently  would  be  infenfible  every 
The  fun  eoJ/ftf*  where.  But  if,  by  any  caufe,  it  be  directed  toward  any  certain  part,  then 
it  difcovers  it  felf:  and  fuch  a  caufe  is  the  fun ,  which  revolving,  with  pro* 
digious  velocity,  around  his  axis,  directs  the  impervious  corpufcles  of  fire, 
every  way,  in  parallel  right  lines,  and  determines  ’em  toward  certain 
places. 

Dees  not  emit  it.  The  fun,  therefore,  does  not  produce  or  emit  fire,  but  only  puts  it  in 
motion  in  right  lines,  and  thus  collects  it.  And  hence  it  is,  that  we  per¬ 
ceive  fire  fo  long  as  the  fun  is  above  the  horizon  ,*  and  upon  his  fetting,  lofe 
it  again  ;  by  reafon,  as  his  aCtion  ceafes,  the  fire  again  fpreads  it  felf  all 
around  II.  Tho’  a  candle,  torch,  or  the  like,  may  fometimes  fupply  his  ab- 

fence. 


'll  “  The  fun,  according  to  that  excellent 
**  chemift,  the  younger  Lemery, feems  to  be 
“  no  other  than  a  huge  rnafs,  or  collec- 
“  tion  of  the  matter  of  fire,  or  light ;  tho* 
“  placed  at  fuch  a  diftance,  as  to  difable 
“  it  to  a£t  on  bodies  here  on  earth,  other- 
“  wife  than  by  one  of  thefe  two  ways  : 
“  firft,  by  emanations  or  emiflions  of  his 
“  own  fubftance,  tranfmitted  hither  :  but 
“  this  hypothefis  being  fubjeft  to  great 
“difficulties,  and  not  fufficiently  anfwer- 
“  ing  to  certain  phenomena,  recourfe  is 
“  had  to  another ;  which  fuppofes  trains 
“  of  fire,  or  light,  difpofed  in  all  the  in- 
“  terftices  of  the  grand  expanfe  of  air 
•“  and  xther  between  the  fun  and  us  ;  and 
“  that  thefe  trains  are  made  to  a  St  on  ter- 


“  reftrial  bodies,  by  their  being  vigoroufly 
“  driven,  or  impell’d  towards  fuch  bodies, 
“  by  the  immediate  aftion  of  the  fun 
“  thereon.  Thefe  trains  in  effe£t  may  be 
“  efteem’d  as  a  fort  of  little  funs  prolong- 
“  cd,  but  always  depending  on  the  great 
“  fun,  as  the  fource  of  their  motion,  and 
a&ion  on  bodies :  *tis  thefe  that  form  the 
“  rays  of  light;  they  do  nor,  in  point  of 
“  matter,  differ  from  the  fubftance  of  the 
“  fun  himfclf;  but  only  in  this,  that  the  fame 
“  thing  is  more  copious,  in  one  cafe  than 
“  the  other.  In  the  fun  we  may  fuppofe 
“  the  matter  of  light  more  abundant  than 
“  in  the  focus  of  our  largeft  burning  glaf- 
“  fes:  Thus,  from  the  vehement  aftion  of 
“  the  rays  of  the  fun,  collected  in  fuch 

“  gUfi, 
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fence,  by  impelling,  after  the  fame  manner  ,the  difperfed  corpufcles  of  fire, 
and  colle&ing  ’em  into  parallel  rays. 

Not  that  there  is  lefs  fire  in  our  hemifphere  in  the  night  than  the  day-?»*  *s  copious 
time:  but  light,  unlefs  it  come  to  us  in  right  lines,  is  it  felf  invifible. 

Thus,  in  a  clear,  ftill  night,  we  fee  the  ftars  and  planets  fhine ;  while  the 
fun,  being  under  us,  is  all  the  while  difpenfing  his  light  as  far  as  the  utmoft 
orb  of  Saturn  ;  and' yet  in  all  its  pafl'age  thro’  that  immenfe  fpace,  we  fee 
nothing  of  it,  nor  does  any  part  thereof  appear,  but  thofe  few  rays  refle&ed 
back  in  right  lines  to  our  earth.  The  heavens,  in  reality,  are  never  more 
illumined,  than  when  to  us  they  appear  wrap’d  up  in  darknefs  ;  which  con-  • 
fideration-  is  further  confirmed  from  what  has  already  been  obferved  of  a 
darken’d  chamber. 

Light,  therefore,  only  affs  according  to  parallel  lines  :  nor  does  the  fun 
warm  us,  as  he  emits  rays  ;  but  as  he  gathers  the  difperfed  fire  into  parallel war  ' 
lines,  and  fo  renders  ’em  more  fenfible :  fo  that  the  fire  is  no.t  at  all  the  lefs, 
be  the  darknefs  ever  fo  great.  So  we  find  the  fpirit  in  the  thermome¬ 
ter  fomewhat  higher  in  the  day  than  the  night  ;  but  if  the  fun  fhine 
di redly  on  it,  it  then  rifes  ftill  much  higher  :  not  that  the  fire  is  a  whit 
increafed,  by  the  fun,  but  becaufe  it  is  thereby  determined  upon  the 
glafs. 

Hence  we  deduce  the  following  corollaries.. 

i°,  That  there  may  be  the  moft  vehement  fire,  without  any  light.  Tin  withut 

Thus,  in  the  focus  of  M.  Villettes  mirrour,  where  a  fword  is  inftantly^* 
vitrified  ;  we  fee  no  more  light  than  in  any  adjacent  part ;  fo  that  if  a  mam, 
diftrufting  his  eyes,fhould  but  apply  his  hand  to  the  fame,  it  would  ftraight 
be  reduced  to  a  coal. 

Nor  does  iron  it  felf  fhine,  till  red-hot ;  tho’able,  long  before,  to  con- 
fume  wood,  bones,  &c. 

2°,  There  may  be  the  brigheft  light  without  any  heat.  Dr  .Hook  firfl  Light  without 
tried  the  effe&s  of  a  burning  glafs,  and  a  concave  mirror  in  the  night-time,^' 

Upon  oppofing  ’em  to  the  moon,  and  colie&ing  her  rays,  in  a  clear  winter- 
night,  he  gather’d  a  light,  which  would  immediately  have  blinded  the  beft 
eye,  by  only  looking  at  it.  And  yet  by  the  thermometer,  it  appear’d  that 
the  heat  was  nothing  more  intenfe  there,  than  in  any  other  part  of  the 
ambient  air 

We 


*  glafs,  we  learn  what  ufe  the  air  inter- 
<l  pofed  between  the  rays  of  light,  is  of, 

“  in  tempering  their  a&ion,  and  rendering 
“  it  more  fupportable  ;  fince,  without 
“  fuch  medium,  iuftead  of  warming,  and 
“  illumining,  it  would  blind  and  burn  us. 

“  So  that  the  air  may  be  confidered  as 
having  fomewhat  of  the  fame  cfFe&, 

“  with  refpeft  to  the  rays  of  light  falling  j 


“  upon  us,  that  the  water  in  a  balneum  ma~ 
“  via  has.  Mem.  de  I'Acad.  An .  1713. 

*  If  a  burning  mirror  be  held  at  a-  pro¬ 
per  diftance  from  you,  in  the  night-time^ 
fo  that  the  face  be  in  its  focus;  a  con  it- 
derable  warmth  will  be  felt ;  which  warmth 
does  not  arife  from  the  common  or  v^gue- 
external  fire,  but  fromi  that  emitted  from 
the  body,  which  is  collected  in  the  cavi- 

fry; 
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WecOme  now  to  fhew,  that  this  fire  thus  equably  difperfed,  is  in  con¬ 
tinual  motion,  and  never  at  reft  f.  This  is  eafily  proved  :  for  if  the  fire  be 
fo  diminished,  'as  that  the  mercury  in  the  thermometer  finks  to  30  degrees, 
it  will  be  froft  ;  and  yet,  then,  it  is  ftill  capable  of  finking  to  no  degrees  : 
confequently,  there  is  fuch  an  expanfion  yet’fubfifting  in  the  liquid. 

Hence  it  follows,  that  this  fluidity  of  the  Spirits  requires  a  degree  of 
fire,  fince  ’cis  the  adlion  thereof,  by  which  it  continues  fluid,  and  therefore 
the  fire  is  even  then  in  motion. 

Again,  animals  of  all  kinds  live  even  in  the  mcft  piercing  cold  :  and  the 
*  Spirit  it  Self  remains  fluid.  All  which  plainly  evinces  the  perpetual  mo¬ 
bility  of  fire. 

Who  would  imagine  that  there  Should  be  fire  even  in  ice?  and  yeti 
have  made  an  artificial  cold  greater  by  12  degrees,  than  that  of  ice  ;  So 
that  had  the  thermometer,  wherewith  the  extremeft  cold  was  meaSur’d, 
been  applied  to  ice,  the  Spirit  therein  would  have  riSen  12  degrees  ||. 

*  Now  this  motion  of  fire  is  perfe&ly  indifferent,  and  without  any  particu- 

^deteminJ”  far  determination  this  way,  more  than  that.  Thus  much  we  eafily  gather 
hence,  that  fire  has  no  particular  attractive,  and  that  there  is  no  other 
caufe  to  induce  it  to  go  to  one  place,  rather  than  other. 

And  hence,  unlefs  either  the  action  of  the  fun,  or  Some  attrition  inter¬ 
vene,  to  determine,  and  collect  the  fire  ,•  it  would  always  remain  the  Same 
in  all  places.  Hence  alSo  it  is,  that  a  living  man  is  warm  even  in  the  feve¬ 
red  cold  ;  and  a  dead  one,  cold  in  the  molt  Sultry  heat. 

It  were  foreign  to  our  purpofe  here,  to  enter  into  a  particular  difcufllon 
about  the  matter  of  the  fun,  and  whether  it  be  fire.  To  us  it  appears  ve¬ 
ry  extraordinary,  that  the  fun,  after  a  continual  emiffion  of  corpufcles  of  fire 
upwards  of  5:000  years,  Should  not  yet  be  exhaufted  *.  Tis  much  fafer  to 

fay, 


Tin  in  ice. 


All  £  re  ttaiu* 


Nature  of  the 
fu». 


ty  of  the  mirror,  and  refle&ed.  Hence, 
if  our  eyes  were  a  good  deal  Sharper  than 
they  are,  and  much  more  eafily  affe&ed, 
wc  Should  fee  a  continual  light  Streaming 
from  us  both  by  night  and  day.  So  that 
the  human  bodyfis  a  fort  of  luminary  or 
radiating  fire,  tho’  a  very  weak  one.  Boer- 
haave,  cod.  imprejf. 

\  11  ejl  done  conjlant  que  la  Mat  i  ere  d$  la 
Lumiere  ejl  continuellement ■  en  mouvement>  & 
agiffante  far  tons  les  corps  poreux  que  font  dans 
I'anivers.  Homberg,  EJfai  du  foaffre principe. 

||  M  It  feems  extravagant  to  talk  ofheat- 
**  ing  cold  liquors  with  ice  ;  but  I  have 
“  eafily  done  it,  by  taking  out  of  a  bafon 
4‘  of  cold  water,  wherein  feveral  frag- 
u  mentsofice  were  fwimming,  one  piece 
u  or  two,  which  I  perceived  very  well 
“  drenched  with  the  liquor,  and  fuddenly 
“  immerfing  them  into  a  widc-mouth’d 


“  glafs,  of  ftrong  oil  of  vitriol  :  for  the 
“  menftruum  prefently  mixing  with  the 
“  water  which  adhered  to  the  ice,  pro- 
“  duced  in  it  a  brisk  heat,  fometim'es  with 
“  a  manifeft  fmoke;  and  that  fuddenly 
“  diffolving  the  contiguous  parts  of  the 
“  ice,  and  thofe  the  next,  the  whole  ice 
“  was  foon  reduced  to  water  ;  and  the 
“  corrofive  menftruum  being,  by  two  or 
“  three  (hakes,  well  difperfed  thro’  it,  the 
“  whole  mixture  would  immediately 
“  grow  fo  hot,  that  fometimes  the  con- 
“  taining  vial  could  fnot  be  endured  in 
“  one’s  hand.  Boyle.  Mech.  Prod,  of  Heat. 

*  “  The  fun  and  ftars,  according  to 
“  Sir  If.  Newtons  conje&ure,  are  no  other 
“  than  great  earths,  vehemently  heated  : 
“  for  large  bodies,  he  obferves,  preferve 
“  their  heat  the  longeft,  their  parts  heat- 
“  ing  one  another  j  and  why  may  not 

“  great. 
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fay,  that  it  has  the  power  of  determining  fire,  than  that  it  furnifhes  it. 

The  cafe  may  be  the  fame  as  in  M.  Villettes  mirror,  which  when  expofed  to 
the  naked  fun  produces  fuch  amazing  efte&s,  and  yet  has  no  efiedt  at  aU,  if 
the  fun  be  but  cover’d  from  it,  by  the  interpoficion  of  a  cloud,  or  the  .  . 

like  :  the  mirror  may  appear  the  caufe  of  burning  ;  but  ’cis  only  an  in- 
ftrument  neceflary  thereto  :  and  the  fun  may  be  no  more. 

If  now  the  fun  impel  the  matter  of  the  fire,  in  right  lines,  we  call  \tWhxt 
lux ,  light ;  which  light  is  not  any  fiery  corpufcles,  in  the  fun  it  felf,  but  the 
.  vague  fire  abovemention’d,  put  in  a  new  determination  by  the  fun,  and 
collected  into  fome  one  place.  For,  as  already  obferved,  the  i.ntenfefi  light, 
without  this  determination,  will  leave  us  in  the  utmoft  night. 

This  fire,  again,  will  never  yield  light,  unlefs  direded,  and  imped’d  in 
right  lines. 

After  the  fame  manner  arifes  what  we  call  lumen ,  luftre,  which  is  light  it What  Wre  li  *  • 
felf  direded  by  a  luminary,  and  again  refleded  from  an  opake  body.  For 
•  light  to  produce  a  lufire,  *tis  neceffary  it  be  likewife  refleded  in  right 
lines  :  for  no  body  will  be  luminous  unlefs  either  the  fun  fhine,  or  fome 
other  body  fupply  its  place,  and  dired  the  light  in  the  fame  manner,  i.  e. 
in  right  lines. 

Hence  alfo  arifes  heat.  For  all  heat  depends  on  fire  ;  nor  is  it  felt,  un¬ 
lefs  increafed  in  proportion  to  our  fenfes,  i.e.  fo  as  to  be.  capable  of  af- 
feding  our  organs. 

While  the  fun  is  above  the  horizon,  he  impels  all  the  rays,  before  vague 
and  fluduating,  toward  a  focus ;  and  fuch  impulfion  or  determination  is 
always  in  right  lines:  fo  that  all  our  light,  heat,  and  colour,  is  the  effedt 
of  a  rcdilinear  motion.  Suppofe,  for  inflance,  a  fire,  in  a  dark  place,  and 
a  thermometer  placed  at  a  certain  di fiance  therefrom,  with  an  iron- plate 
between  them :  In  this  cafe  the  thermometer  will  not  be  affeded  by  the 
fire,  by  reafon  the  redilinear  paflage  of  the  rays  of  heat  is  ftop’d.  Nor 
need  it  be  added,  that,  under  the  like  circumftances,  no  light,  colour,  &c. 
is  perceivable  :  So  that  none  of  thefe  ad  but  in  right  lines. 

If  there  were  no  fun,  nor  any  body  to  fupply  its  place,  there  would  be 
no  heat ;  i.  e.  the  fire  would  not  be  determined  in  right  lines :  So  chat  the 


“  great,  denfe,  and  fixed  bodies,  when 
4‘  heated  beyond  a  certain  degree,  emit 
41  light  fo  copioufly,  as  by  the  emiflion 
44  and  re-a£lion  thereof,  and  the  reflec- 
4‘  tions  and  rcfra&ions  of  the  rays  within 
41  the  pores,  to  grow  ft  ill  hotter,  till  they 
“  arrive  at  fuch  a  period  of  heat  as  is 
41  that  of  the  fun  ?  Their  parts  may  be 
44  further  preferv’d  from  fuming  away, 
44  not  only  by  their  fixity,  but  by  the  vaft 
44  weight  and  denfity  of  the  atmofphercs 
44  incumbent  on  them,  and  ftrongly  com- 
44  preffing  them,  and  condenfing  the  va- 
44  pours  and  exhalations  arifing  from  them. 


44  Thus,  we  fee  that  warm  water,  in  an 
44  exhaufted  receiver,  {hall  boil  as  vehc- 
44  mently  as  the  hottcft  water,  open  to 
44  the  air;  the  weight  of  the  incumbent 
44  atmofphere,  in  this  latter  cafe,  keeping 
44  down  the  vapours,  and  hindering  the 
44  ebullition,  till  it  has  conceiv’d  its  ut- 
44  moft  degree  of  heat.  So,  alfo,  a  -mix- 
44  ture  of  tin  and  lead,  put  on  a  red  hot 
44  iron  in  vacuo,  emits  a  fume  and  flame  : 
44  but  she  fame  mixture  in  the  open  air, 
44  by  reafon  of  the  incumbent  atmofphere, 
“  does  not  emit  the  lead  fenfible  flame.” 
Ibid.  Optic. 


Ii 


fun 
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fun  is  the  father  of  all  heat ;  or  fome  other  body,  that  a&s  in  the  fame 
manner  as  the  fun :  For  the  fun  does  not  make  heat,  but  only  the  difference 
between  the  heat  of  the  day  and  night.  The  excefs  of  heat  which  we  feel  by 
*  day,  is  not  owing  to  the  matter  of  the  fire,  but  to  the  fun.  For  as  to  the 
quantity  of  fire, we  have  already  obferved,  'tis  the  fame  by  night,  as  by  day; 
and  that  ’tis  the  determination  in  parallel  lines,  that  makes  the  difference  in 
point  of  heat  :  Thus,  nobody  would  imagine,  upon  ftretching  forth  his 
hand,  that  it  fhould  be  prefs’d  as  with  a  huge  weight,  both  upward  and 
downward,  as  if  pinched  in  a  prefs;  and  yet  there  is  no  difpute  as  to  the 
The  fm's  beipf'fad: :  And  the  only  reafon  why  he  is  not  fenfible  of  it,  is,  that  the  preflure 
hubud.  h°dy  is  equal  every  way.  So  it  is  with  fire,  which,  when  equally  moved  every 
way,  does  not  give  any  fenfible  heat ;  but  when  the  fun  fhines,  he  moves 
or  directs  it  in  right  lines,  and  thus  renders  its  heat  perceivable  *.  It  may 
be  doubted,  therefore,  whether  the  fun,  for  all  his  fpots,  be  a  hot  body  ; 
fince,  if  he  were  really  fo,  he  muff  tranfmit  us  more  fire  in  winter  than  in 
fumrner  f. 

After  the  fame  manner  arife  colours,  which  are  nothing  elfe  but  the  matter 
of  fire  driven  in  parallel  lines ;  without  which  motion,  there  would  no  fuch 
thing  ever  be  feen. 

The  tntenfenifs  If,  now,  the  particles  of  fire,  before  moving  in  a  parallel  dire&ion,  be-  . 

*  of  beat  »ot  *«*come  determined  a-new,  in  lines  that  converge  ;  the  effect  of  the  fire  muff, 

GYS&JCd  Itl  %  .  y  |  |  ^  #  .  - 

fame  ratio  as  of  neceffity,  be  heighten  d ;  by  realon,  a  larger  quantity  or  fire  is,  by  fuch 
the^uantity  c/mganSj  colle&ed  into  one  place.  And,  were  it  not,  that  by  fuch  increafe  . 
of  quantity  its  particles  have  a  greater  attrition,  the  forces  of  fire  would 
be  proportional  to  the  fpaces  it  poflefled.  But  in  bringing  the  particles  fo 
near,  ’tis  impoflible  but  they  muff  ftrike  qn  each  ether;  and  hence,  the 
.  nearer  they  approach,  the  greater  and  quicker  the  attrition  ;  and  a  brisk 


*  Tis  not  very  difficult  to  conceive, 
how  fire  fhould  become  fenfible  either  to 
the  feeling,  or  fight,  by  being  thus  deter¬ 
mined  in  right  lines.  By  fuch  determi¬ 
nation,  the  vague,  flu&uating  corpufcles, 
are  form’d  into  rays,  and  a  train  of  them 
driven  upon  the  organ  in  a  conflant  fuc- 
ceffion.  Hence,  each  fubfequent  one  fe 
conding  the  effort  of  the  precedent  one, 
the  impreffion,  by  fuch  a  feries  of  aug¬ 
mentations,  at  length  is  felt.  Thus  the 
air,  wherewith  we  are  every  way  fur- 
rounded,  if  left  at  liberty,  is  not  per¬ 
ceiv’d  ;  but  if  its  particles  be  driven  or 
dire&ed  in  a  ftream,  whether  by  a  pair 
of  bellows,  or  any  other  caufc  that  ex¬ 
cites  a  wind,  the  impreffion  it  makes  will 
be  very  fenfible. 

t  It  has  often  been  wonder’d  why  in 
Nova  Zembla,  the  fun  fhould  never  have 
power  to  melt  the  ice  ;  notwithstanding, 
that,  for  the  fpace  of  feme  weeks,  his 


brightnefs  is  not  Iefs  confpicuous  than 
with  us.  So  the  Dutch ,  who  winter’d  in 
that  unhappy  region,  expe&ed  no  lefs, 
than  that  in  the  month  of  July  the  fea 
fhould  be  thaw’d,  and  they  left  at  liberty 
to  purfue  their  voyage  ;  but  were  mif- 
taken.  This  gave  my  Lord  Bacon  occa- 
fion  to  obferve,  that  the  fun’s  direft  rays 
have  no  fenfible  effefl,  not  even  on  a  le¬ 
vel  country  ;  nor  yet  the  reflected  fays, 
unlefs  the  line  of  refleftion  be  near  that 
of  incidence;  i.  e.  unlefs  the  angle  inter¬ 
cepted  between  them,  be  very  fmall  :  fo 
that  they  may,  as  it  were,  ftrengthen 
and  increafe  the  effe£t  of  each  other. 
Now  the  more  perpendicularly  the  rays 
fall,  the  fmallcr  is  this  angle  :  Hence,  in 
Nova  Zembla ,  where  they  fall  extremely 
obliquely,  the  rays,  by  reflexion,  are  fe¬ 
ver’d  and  difperfed,  and  their  eftett  thus 
render’d  infenfible.  Bacon  de  Forma  Calid. 

attri- 


\ 


/ 
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attrition,  we  (hall  hereafter  fhew,  does  colled  fire  of  itfelf.  If,  then,  th eEfe&  °f theat- 
quantity  of  fire,  in  any  place,  be  increafed,  e.  gr.  fix-fold,  the  attri tion Kr  J r" 
will  of  confequence  be  augmented  proportionably  thereto.  So  that  the when  near  each 
force  of  fire  does  not  only  increafe  in  the  inverfe  ratio  of  the  fpaces,  but°£/per’ 
alfo  in  the  ratio  of  the  increafe  of  attrition. 

Befide,  the  very  vicinity  of  the  particles  to  one  another,  gives  them  new  dt' 

power;  inafmuch  as  the  force  ol  attradion  between  them,  is  hereby  in-* 
creafed.  Thus,  the  load-ftone  and  iron  placed  far  afunder,  have  no  effed 
on  one  another ;  but  brought  nearer,  begin  to  ad ;  and  this  the  more 
ftrongly,  as  their  difiance  is  lefs.  According  to  Sir  I.  Newtons  experiments, 
thefe  powers  increafe  in  the  reciprocal  ratio  of  the  fquares  of  the  difiances 
of  the  bodies ;  at  leafi  this  law  is  found  to  obtain  in  eledrical  bodies. 

Hence,  fire  does  not  only  ad  more  ftrongly,  as  two  particles  thereof  come 
to  be  colleded  into  the  fame  place  where  before  there  was  but  one  ;  but 
as  thofe  two,  being  now  united,  attrad  each  other  more  ftrongly,  and  ad 
with  united  force.  Tho’  how  much  this  additional  force  is,  cannot  be 
precifely  determined ;  fince  we  can  only  meafure  the  relative  quantity  of 
fire,  not  the  real  or  abfolute  one. 

&  And  hence  appears  the  nature  of  Dioptrics,  whofe  office  is  to  explain  th e  Bufmefs  of  dty- 
changes  which  the  fire  undergoes  in  palling  thro*  tranfparent  bodies;  and,w’w* 
the  laws  wherein  they  are  effeded  :  as,  that  convex  glalfes,  in  refrading  the 
rays  of  light,  colled  them  into  a  point,  call’d  the  focus:  That  concave 
glalfes  in  refrading,  difperfe  the  rays,  &c. 

Hence,  alfo,  the  foundation  of  Catoptrics ,  which  teaches  by  what  law s  Of  eatoftrics. 
the  rays  of  light  ftriking  on  opake  bodies,  are  refleded  from  the  fame.  As, 
in  concave  mirrors,  which  refleding  the  rays,  make  them  converge  into  a 
focus  ;  or  convex  ones,  which  difperfe,  or  render  them  divergent.  Several 
perfons  have  attempted  to  find  the  quantity  of  light  colleded  by  a  concave 
fpeculum  :  But  the  thing,  to  us,  appears  impradicable  ;  by  reafon  there  is 
no  body  in  nature  that  refleds  in  all  its  points,  or  that  is  without  pores, 
which  receive  and  abforb  the  light. 

Now,  fire,  determined  by  the  fun,  after  the  manner  above-mentioned, 
toward  the  earth,  does  there  acquire  new  powers,  either  in  being  aded  on 
catoptrically ;  or,  2°,  dioptricaliy ;  or,  30,  in  undergoing  a  greater  degree  of 
attrition. 

And  hence  arifes  another  fubordinate  manner  of  colleding  fire  ;  for 
what  was  determined  by  the  fun  into  parallel  rays,  might  either  be  diffufed 
again,  or  lock’d  up  and  loft;  which  laft  is  the  cafe  in  black  bodies,  which 
are  known  to  colled  fire  in  greater  quantity  than  others ;  as  appears  hence,  than  others. 
that  black  clothes  are  found  by  the  thermometer  confiderably  hotter  thanT in 
white  ones*:  The  reafon  hereof  is,  that  the  black  fuffocate,  and  abforb  black  clothes. 


*  This  extraordinary  fufeeptibility  of 
heat  in  black  bodies,  Sir  /.  Newton  ac¬ 
counts  for  hence,  that  the  rays  of  light 
falling  on  them,  are  not  either  reflefted 
from  them,  or  tranfmitted  thro’  them  ; 


number  of  refleftions  and  refra&ions  with¬ 
in,  till  their  motion  be  fpent,  and,  confe- 
quently,  their  heat,  &c.  loft;  i.e.  ac¬ 
cording  to  him,  till  they  ceafe  to  be  fire  : 
but  what  motion  and  heat  they  themfelves 


iruin  Ilium,  KJI  11  aimimicu  imu  mum  ,  uui  wnai  uiuuuw  miva  m 

but,  entering  the  bodies,  undergo  a  great  |  Iofe,  the  body  receives. 

I  i  2 
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fuch  rays  as  fall  upon  them ;  whereas  the  white  reflect  them  back  again. 
And  to  the  fame  caufe  it  is  owing,  that  black  and  white  clothes  being 
both  dipt  at  the  fame  time  in  cold  water,  and  thus  hung  up  to  the  fun, 
the  black  dries  in  a  third  or  fourth  part  of  the  time  required  to  dry  the 
A  black  fail,  white:  as  is  known  to  every  dyer.  So  alfo  a  black  foil  is  much  hotter, 

.  cater  is  paribus ,  than  any  other.  This  the  peafants,  who  inhabit  the  morafs 
de  Veenen,  where  turf  is. dug,  are  very  fenfible  of:  Walking  there  but  a 
little  while,  your  feet  fhall  grow  extremely  hot  with  the  foil ;  but  your 
face  not  at  all :  on  the  contrary,  in  a  fandy  place,  the  feet  are  fcarce.  warm, 
when  the  face  is  fcorch’d,  by  the  great  refledion. 

Some  maintain,  that  fire  ads  with  the  more  force,  as  the  refinance  of 
the  medium  is  lefs  ;  but  the  contrary  is  true :  for  fire  would  be  incapable 
of  warming,  unlefs  either  refleded,  or  colleded.  The  heat  would  be  ne¬ 
ver  the  greater  for  the  fun’s  ading  on  the  fire;  unlefs,  in  its  progrefs,  it 
wrere  either  refraded  or  refleded,  and  by  that  means  determined  to  one 
place  more  than  another.  And  hence  it  is,  that  the  cold,  cateris  paribusy 
is  always  greateft- in  {till  weather;  and  that  in  the  feverity  of  winter,  and 
particularly  frofty  weather,  the  heavens  are  clear.  Thus,  alfo,  the  tops 
of  the  tailed:  mountains,  where  the  refledion  and  refradion  are  lefs  con- 
fiderable  by  reafon  of  the  want  of  clouds,  are  eternally  cover’d  with 
fnow;  as  in  Peru,  Mexico  f,  the  Alps,  &c.  And  to  the  fame  caufe.it  is 
owing,  that  the  nights  in  Armenia  are  fhivering  cold. 

Heat,  then,  depends  not  upon  the  fire’s  being  fent  or  determined  toward 
us,  but  on  its  being  refleded,  either  by  mountains,  or  clouds. 

If  fire  be  propagated  thro’  an  uniform  medium,  it  will  never  produce 
any  confiderable  heat.  And  hence  it  is,  that  the  degree  of  heat  is  not  fo 
very  intenfe  in  the  torrid  zone,  as  one  would  otherwife  exped  ;  but  that  in 
the  ifland  of  Ormus  ||,  ’tis  perfedly  fcorching,  and  not  endurable  by  any  mortal, 
unlefs  they  were  to  fcreen  themfelves  under  water.  The  cafe  is,  that  the 
faid  ifland  is  full  of  falt-rocks,  which  ad  like  fo  many  fpecula,  and  refled 
the  light  in  great  abundance  :  fo  that  the  ifland,  at  a  diftance,  appears  like 
one  continued  fire. 

'  Heat,  therefore,  does  not  immediately  depend  on  the  fun,  but  on  bo¬ 
dies  that  refled.  Hence,  in  high  places,  and  where  the  atmofphere  is  very 
rare,  the  heat  is  extremely  feeble ;  and  vice  verfa. 

But  it  remains  here  to  be  obferv’d,  that,  according  as  the  diredion  of 
the  fun’s  rays  is  greater,  or  lefs ;  the  greater  or  lefs  heat  is  produced!  For, 

\  In  the  mountainous  places  of  thefe 
countries,  we  are  told,  there  is  no  fuch 
thing  as  pure  water,  but  all  ice.  Plants 
make  a  Ihift  to  grow  about  the  feet  of 
the  mountains ;  but  higher  up,  no  vege- 
•  table  can  live,  not  for  Want  of  food,  but 
thi  o’ the  intenfenefs  of  the  cold.  Men, 
ftayingthere  butalittletime, catch  violent 
agues,  which,  with  a  little  longer  flay, 

.  grow  incurable.  Boerhaave  in  MS. 

||  The  heat  is  here  faid  to  be  fo  vehe¬ 


ment,  that  people,  like  fifties,  are  forced 
to  deep  in  citterns  of  water,  with  only 
the  head  out,  which  is  kept  fufpended  by 
a  contrivance  for  the  purpofe.  Another 
caufe  which  forae  alledge  for  this  excefi- 
five  hear,  is,  that  the  ifland  was  antientiy 
full  of  white  mountains,  which  having  in 
time  been  all  laid  level,  the  whole  fur- 
face  of  the  ifland  is  white,  and  thus  dif- 
pofed  to  retted  abundance  of  light.  Boer- 
haave  in  MS . 
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i°,  A  body  (hiking  perpendicularly  on  another,  ads  on  it  with  all  its 
force. 

29,  A  body  (hiking  obliquely  againft  another,  ads  with  the  lefs  force, 
the  more  it  deviates  from  the  perpendicular. 

Now  fire,  direded  by  the  fun  into  right  lines,  muft  obferve  the  fame 
mechanical  law  as  other  bodies  ;  and  confequently  its  action  muft  be  mea- 
fured  by  the  fine  of  the  angle  of  incidence.  And  hence  fire  (hiking  on  any 
obftacle,.  in  a  diredion  parallel  thereto,  has  no  fenfible- effed  ;  by  reafon 
the  proportion  is  almoft  infinite,  i.  e.  nothing.  Accordingly,  Dr.  Halley  ob- 
ferves,  that  the  fun  radiating  on  the  earth,  in  the  morning,  has  but  little 
effed  ;  but,  that  when  rais’d  to  the  Meridian,  he  ads  with  all  his  force. 

Now  this  is  owing  to  the  atmofphere,  which  being  replete  with  an  in¬ 
finite  number  of  corpufcles,  refleds  more  of  the  fun’s  rays  to  the  earth, 
when  they  fall  perpendicularly,  than  would  otherwife  arrive  there.  For, 
whereas,  falling  obliquely,  they  would  be  refleded,  and  thus  be  thrown 
off,  and  difperfed  into  other  parts :  Now,  that  their  incidence  is  perpen¬ 
dicular,  they  will  pafs  diredly  thro’. 

And  hence  arifes  what  is  frequently  obferved  by  the  failors,  viz,.  that 
when  the  fun  radiates  obliquely  upon  the  fea,  as  in  the  evening,  there  is 
no  enduring  his  rays^s  by  reafon  they  are  all  refleded  from  the  water,  and 
fcarce  any  loft  therein  :  So  that  the  reditude,  or  obliquity  of  the  rays,  con-- 
tribute  very  confiderably  to  the  colleding  of  fire.  And  this  obliquity,  &c. 
is  to  be  confider’d  in  a. twofold  refped  ;  both  w'ith  refped  to  the  matters 
in  the  atmofphere,  and  to  the  furface  of  the  earth. 

Now,  heat  may  be  varied  two  ways. 

i°,  By  means  of  the  atmofphere  :  For  this  does  not  always  remain  the  Heat  various^ 
fame.  Thus,  e.gr.  water  is  naturally  tranfparent ;  and  if  you  warm  it,  itjj^/^fo 
(fill  retains  its  tranfparency  :  but  if  you  make  it  boil,  the  vapour  iffuing  »#**•*. 
from  it,  tho’  perhaps  a  million  times  rarer  than  the  primitive  water,  will 
not  be  tranfparent,  but  opake ;  by  reafon  its  parts  are  now  in  a  different 
arrangement.  And  hence  thofe  legions  of  corpufcles  every  where  floating 
in  the  vaft  receptacle  of  the  atmofphere,  whenever  they  acquire  a  different 
difpofition,  which  they  frequently  do,  alter  the  colledion  of  the  rays  on 
the  earth. 

Add,  that  thofe  white  clouds  W'hich  appear  in  fummer-time,  are  as  i tciwfo  as 

were  fo  many  mirrours,  and  occafion  exceflive  heat.  Thefe  cloudy  mir .bnrmng-gi*$e», 
rours  are  fometimes  round,  fometimes  concave,  polygonous,  &c.  When 
the  face  of  heaven  is  covered  with  'fuch  white  clouds,  the  fun  fhining 
among  them,  muft  of  neceffity  produce  a  vehement  heat ;  fince  many  of 
his  rays,  which  would  otherwife,  perhaps,  never  touch  our  earth,  are 
hereby  refleded  to  us :  Thus,  if  the  fun  be  on  one  fide,  and  the  clouds  on 
the  oppofite  one  ;  they  will  be  perfed  burning-glafles.  And  hence  the 
phenomena  of  thunder,*  &c. 

I  have  fometimes  obferved  a  kind  of  hollow  clouds,  full  of  hail  and 
(now ;  during  the  continuance  of  which,  the  heat  was  extreme ;  fince,  by 
fuch  condenfation,  they  were  enabled  to  refled  much  more  ftrongly.  Af¬ 
ter 
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ter  this  came  a  fharp  cold,  and  then  the  clouds  di (charged  their  hail  in 
great  quantity  :  To  which  fucceeded  a  moderate  warmth.  Frozen,  con¬ 
cave  clouds,  therefore,  by  their  great  refle&ions,  produce  a  vigorous  heat ; 
Tb(»^hov)  and  the  fame,  when  refolved,  exceflive  cold.  Hence,  ’tis  probable,  that 
thunder  is  only  produced,  when  fuch  concave  clouds,  before  convolved 
into  fpherical  figures,  are  driven  with  oppofite  motions  againft  each  other  ; 
and  the  rays  tranfmitted  thro5  thofe  fpheres,  form  burning  foci.  All 
clouds,  5cis  probable,  contain  fnow  and  ice ;  but  thefe,  in  their  fall  thro* 
the  warmer  regions  of  the  atmofphere  nearer  earth,  liquify,  and  diftill  in 
drops. 

The  meteors  in  the  atmofphere  have  likewife  their  fhare  in  refle&ing 
of  fire.  Thefe,  in  effeft,  are  a  fort  of  wandering  fires,  vifible  by  night, 
and  which  determine  the  fire  over  and  upon  the  earth. 

KcwJi»artTthe  2°»  *s  var’ed  by  means  of  the  earth  :  For,  as  the  furface  of  the  earth 
fitLtio,fcf°tbe  varies,  fo  muft  the  heat.  Thus,  fandy  places  refle&ing  more  rays  than 
earth.  others,  muft  excite  a  greater  degree  of  heat. 

Gn  the  higheft  mountains,  we  always  find  the  moll  cold,  fnow,  and 
hail.  In  the  fultry  region  of  Peru ,  the  mountains  are  all  fummer  long  co¬ 
ver’d  with  fnow*;  by  reafon  they  only  receive  diredt,  and  but  little  re¬ 
flected  fire  ;  and  the  effedl  of  fire  arifing  merely  from  being  determined  by 
the  fun  into  a  parallelifm,  is  found,  by  computation,  to  be  very  inconfide- 
xable.  For  this  effedt,  as  already  obferved,  is  greater  in  winter  than  fum¬ 
mer.  Tho’  the  fun  be  in  his  apogee  in  fummer,  and  his  perigee  in  win¬ 
ter  ;  yet  will  a  night’s  ice  bear  his  fhining  upon  it  five  or  fix  hours,  e’er  it 
be  thawn.  And  if,  as  the  fun  rifes  nearer  toward  the  zenith,  the  ice 
and  fnow  at  length  begin  to  run  ;  this  is  not  owing  to  the  greater  force 
of  the  fun,  but  to  the  greater  reflection,  and  collection  of  his  rays  from  the 
circumftances  and  pofition  of  the  atmofphere  and  earth.  But  the  higheft  tops 
of  hills  are  always  free  of  fnow :  The  reafon  whereof  is,  that  water,  i.  e.  the 
vapours  and  exhalations  emitted  therefrom,  never  rife  by  the  fun’s  adtion 
above  a  mile  high.  But  there  are  mountains  a  mile  and  a  half  high  :  To 
the  tops  of  thefe,  therefore,  vapour,  and  confequently  clouds,  can  never 
mount.  And  hence  it  is,  that  in  very  high  mountains,  as  the  Pico  de  Tbeide 
in  Bohemia ,  tho’  the  middle  part  be  eternally  invefted  with  ice  and  fnow, 
and  the  bottom  fcorch’d  with  intolerable  heat ;  yet,  on  the  top,  you  find 
yourfelf  in  a  pure,  thin,  ferene  air,  and  view  the  clouds  hovering  at  a  con¬ 
siderable  diftance  below  you.  Hence,  alfo,  it  is,  that  all  thunder  is  con¬ 
fined  within  lefs  than  a  mile’s  height.  Add,  that  in  caverns,  and  the  hol¬ 
low  parts  under  ground,  the  heat  is  found  very  great :  fo  that  the  air  is 
coldeft  in  the  higheft  places,  and  hotteft  in  the  loweft  ;  but  in  the  interme¬ 
diate  atmofphere,  very  unequal. 

Heat,  therefore,  depends  on  clouds,  mountains,  &c ,  which  reflect  the 
light  varioufly  j  and  on  the  direction  of  the  fun’s  rays,  or  the  pofition  of 
his  body  with  refpeCt  to  us. 

Hence,  again,  we  gather  that  fire  is  the  univerfal  caufe  of  all  the  mo¬ 
tions  about  our  earth :  For,  all  fluidity  depends  on  fire  ;  and,  accordingly, 

in 
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in  the  large  burning -glaflfes,  the  firmeft  bodies  become  fluid,  and  evaporate 
in  fume:  and  the  more  fluid  any  body  is,  the  more  fire  it  contains*: 

Whence 


*  Tho’  fire  be  the  great  caufe  of  flu¬ 
idity,  and  motion  ;  yet  is  it  frequently 
found  in  fuch  fmall  quantity,  that,  iriftead 
of  fufing,  or  keeping  them  in  a  ftate  of 
fufion,  it  becomes  inclofed,  and  fixed 
therein,  fo  as  to  remain,  as  it  were,  im- 
prifoned,  till  fome  external  caufe  come 
to  its  afliftance,  and  open  the  cells  which 
before  retain’d  it. 

This  is  the  cafe  in  quick  lime,  as  alfo 
in  lead,  tin,  regulus  of  antimony,  &c. 
when  calcined  :  In  which  the  younger 
Lemery  obferves  two  things :  1°,  That  the 
fire  thus  inclofed,  makes  a  fenfible  addi¬ 
tion  to  the  weight  of  the  body  ;  amount¬ 
ing  fometimes  to  one  tenth  of  the  whole  : 
And,  2°,  That  during  this  imprifonment 
it  ftill  retains  all  the  particular  properties 
or  chara&ers  of  fire ;  as  appears  hence, 
that  when  once  fet  at  liberty  again,  it 
has  all  the  eftefls  of  other  fire.  Thus,  a 
flony  or  faline  body  being  calcined,  and 
Water  poured  on  them  ;  that  fluid  is 
found  fufficient,  by  its  external  impref- 
fion,  to  break  up  the  cells,  and  let  the 
fire  out :  and  upon  this  the  water  is  ren¬ 
der’d  more  or  lefs  warm,  according  to 
the  quantity  of  fire  lodg’d  therein.  Hence, 
alfo,  it  is,  that  as  fome  of  thefe  bodies 
contain  a  deal  of  fire  ;  and  the  flighted 
occafion  is  capable  of  difengaging  it  : 
upon  applying  them  to  the  skin,  they 
burn,  and  raife  an  efchar  not  unlike  that 
of  a  live  coal. 

To  this  it  is  obje&ed,  that  the  particles 
of  fire  are  only  luch  in  virtue  of  the  ra¬ 
pid  motion  wherewith  they  are  agitated: 
So  that  to  fuppofe  them  fixed  in  the  pores 
of  a  body,  is  to  diveft  them  at  once  of 
that  which  conftituted  them  fire  ;  and, 
confequently,  to  difqualify  them  for  pro¬ 
ducing  the  efte&s  afcribed  to  them.  To 
which  M.  Lemery  anfwers,  that  tho’  the 
rapid  motion  of  fire  do  contribute  very 
greatly  to  its  cffeQs  ;  yet,  the  particular 
figure  of  its  particles  is  to  be  confi- 
der’d  withal.  And  tho’  fire  fbould  be 
detain  d,  and  fixed  iD  the  fubftance  of 
bodies;  yet  why  fhould  it  fare  worfe  than 
other  fluids  in  the  lame  circumftances  ’ 
Water,  for  inflance,  is  a  fluid,  whofc  flu¬ 


idity  depends,  as  already  obferved,  on 
fire  ;  and,  confequently,  is  lefs  fluid  than 
fire  :  And  yet,  every  day,  water  is  inclo¬ 
fed  in  bodies  of  all  forts,  without  lofing 
its  fluidity,  or  any  of  the  properties  that 
characterize  it.  Add,  that  when  water 
is  froze,  the  motion  of  its  parts  is,  doubt- 
lefs,  difcontinued  ;  and  yet  the  figure  of 
the  particles  remaining  the  fame,  it  is 
ready  to  commence  a  fluid,  as  before,  up¬ 
on  the  lead  warmth.  Laftly,  tho’  fait 
be  allow’d  to  be  the  matter  of  taftes,  and 
that  it  has  certain  properties,  arifing 
chiefly  from  the  figure  of  its  parts  ;  yet, 
it  only  a£ls  when  diflolved  ;  or,  which  a- 
mounts  to  the  fame,  when  it  fwims  in  a 
fluid  proper  to  keep  its  parts  in  motion  : 
yet  is  it  not  lefs  fait,  or  lefs  the  matter  of 
tafte,  when  not  in  a  ftate  of  diflolution. 
Todefpoilit  of  that  quality,  the  figure 
of  its  parts  muft  be  alter’d. 

As  to  what  may  be  further  objected  of 
the  impoflibility  of  fixing  fo  fine,  fubtle, 
penetrative,  and  a&ive  a  matter  as  fire, 
within  tho  fpongeous  fubftance  of  a  grofs, 
porous  body  ;  it  will  be  of  no  great 
weight,  unlefs  it  can  be  proved,  that  the 
pores  of  the  cells  are  bigger  than  the 
fame.  If  it  be  infilled,  again,  that  a  bo¬ 
dy  which  could  find  its  way  into  a 
folid  body,  might  get  out  again  the  fame 
way  ;  and  that  as  it  only  penetrated  the 
body,  inafmuch  as  its  own  corpufcles 
were  fmaller  than  the  pores  ;  fo,  the  fame 
pores  muft  let  it  out  again  :  It  is  anfwer’d, 
that  the  pores  are  not  now  in  the  fame 
condition  as  before  ;  the  fire,  in  calci¬ 
ning,  open’d,  and  dilated  the  pores  ; 
which,  upon  the  fire’s  ceafing,  muft  clofe, 
and  contract  again.  Mem.  de  fslcad.  Ar„ 

“  Tho’  a  great  likenefs  might  be  ex- 
“  peCted,”  fays  Mr.  Boyle,  “  between  the 
“  particles  of  fire  adhering  to  quick  lime, 
“  and  thofe  of  highly  reClified  fpirit  of 
“  wine ;  yet  I  have  not  found,  that  the 
“  affufion  of  that  fpirit  upon  quick,  lime 
“  produced  any  fenfible  heat.,  or.  vifible 
“  diflolution  of  the  lime,  tho’  it  feem’d  to 
“  be  greedily  fuck’d  in,  as  common  water 
“  would  have  been. .  And  I  further  tried, 

'  “  that 
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Whence  It  is,  that  water,  deprived  of  all  its  fire,  fixes  into  ice  ;  and  when 
cxpofed  afrefh  to  the  fire,  refolves  into  water  :  and  all  fluids  whatever,  if 
deftitute  of  fire,  would  do  the  fame.  Nor  is  it  any  objection  that  fpirit  of 
wine,  and  oil  of  turpentine,  do  not  freeze  in  the  fevered:  winter ;  for  this 
is  owing  to  the  feeblenefs  of  the  cold  in  our  climate :  And,  tho’  they  do 
not  abfolutely  congeal,  yet  we  find  them  condenfe  into  at  leaf!:  three 
fourths  of  their  former  fpace.  The  truth  is,  there  is  no  fuch  thing  in  all 
nature  as  abfolute  cold ;  the  mod:  fevere  we  have  ever  known,  was  three 
years  ago  ;  when  the  water  would  freeze  while  it  run  down  my  hand  :  and 
yet  even  then,  the  cold  was  not  fo  compleat,  but  that  I  could  make  an  ar¬ 
tificial  cold  greater  by  twelve  degrees.  Air,  the  lefs  warm,  the  denfer  it 
is ;  and,  ’tis  more  than  probable,  that,  were  it  perfectly  clear’d  of  all  fire, 
it  would  become  abfolutely  rigid.  • 

The  caufe,  therefore,  why  bodies  do  not  cohere  more  firmly  than  they  do, 
is  the  aftion  of  the  fire :  And  hence,  it  is  fire  alone  that  gives  bodies  their 
motion  ;  confequently,  the  caufe  of  all  mutation  in  bodies,  depends  on  the 
fame  fire,  which  is  never  at  reft,  but  always  ads  the  more  forcibly  on  bo¬ 
dies,  as  they  are  the  more  folid,  i.  e.  as  they  make  the  greater  refiftance  to 
it :  Whence  it  is,  that  gold  admits  a  much  greater  degree  of  heat  than 
other  bodies.  And  thus,  all  rarefadions,  maturations,  vegetations,  diftil- 


{‘  that  if  cold  water  were  poured  on  the 
fame  lime,  fo  drenched,  there  enfued 
“  no  manifeft  heat;  nor  did  the  lump  ap- 
«  pear  fwell’d  or  broken,  till  fome  hours 
“  after  ;  which  fecms  to  argue,-  that  the 
«  texture  of  the  lime  admitted  fome  par- 
“  tides  of  the  fpirit  of  wine  into  fome  of 
“  its  pores,  which  were  either  larger,  or 
41  more  fit,  without  admitting  it  into  the 
il  moft  numerous,  whereinto  the  liquor 
muft  be  received,  to  be  able  fuddenly 
«*  to  diflipate  the  corpufcles  of  lime  into 
“  their  minuter  particles.”  Boyle  Meek. 
Orig.  of  Heat ,  &c. 

“  Thefe  phenomena  feem  to  {hew,  that 
«*  the  difpofitio'n  which  lime  has  to  grow 
“hot  with  water,  greatly  depends  on 
“  fome  peculiar  texture  ;  fince  the  a- 
«*  queous  parts,  which  one  would  think 
“  capable  of  quenching  moft  of  the  fiery 
“  atoms  fuppoied  to  adhere  to  quick  lime, 
did  not  near  fo  much  weaken  the  dif- 
41  pofition  of  it  to  heat,  as  that  accefs  of 
“  the  fpirituous  corpufcles,  and  their  con- 
“  texture  with  thofe  of  the  lime,  in- 
creafed  it.”  Boyle  Mech.  Orig.  of  Heat , 
&c. 

“  If,  inftead  of  cold  water,  you  quench 
**  the  lime  with  hot  water,  the  ebullition 
will  be,  oftentimes,  far  greater  than  if  the 


“  liquor  were  cold.  And  this  might  well 
“  be  expe&ed,  hot  water  being  much 
“  fitter  than  cold,  fuddenly  to  pervade 
“  the  body  of  the  lime,  and  haftily  dif- 
“  folve,  and  fet  at  liberty  the  fiery  and 
“  faline  parts,  wherewith  it  abounds.  And 
“  what  a  greater  intereft  fairs  may  have 
“  in  producing  fuch  heats  than  cold,  I 
“  have  alfo  tried,  by  pouring  acid  fpirits, 
“  and,  particularly,  fpirit  of  fait,  upon 
“  good  quick  lime.  For  by  this  means 
‘  ‘  there  would  be  a  far  greater  degree  of 
“  heat  excited,  than  if  I  had  ufed  common 
“  water  ;  and  this,  whether  I  employ’d 
“  the  fpirit  cold  or  hot.”  Boyle  Hifi .  of 
Cold. 

“  It  is  not  eafy,”  fays  the  fame  author, 
“  to  apprehend  how  fuch  light  and  mi- 
“  nute  bodies,  fhould  be  fo  long  detained, 
“  as  muft  by  this  hypothefis  be  allowed, 
“  in  quick  lime  efpeciaily  ;  fince  no  great 
“  heat  enfues  the  pouring  of  water  upon 
“  minium ,  or  crocus  m  riis  per  fe>  tho’  they 
“  have  been  calcined  by  a  violent  fire, 
“  the  effluvia  whereof  feem  to  adhere  to 
“  them,  by  the  increafe  of  weight  the 

lead  and  iron  manifeftly  receive  from 
“  the  operation  of  it.”  Boyle  Mech.  Orig .  of 
Heat. 

lations. 
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latiotis,  fermentations,  eftervefcencies,  &c.  are  perform’d  by  this  fire,  in 
fubterranean  places  *. 


Second  way  of  collecting  fire . 


•  XHIS  is  by  attrition ,  and  does  not  confift  in  directing  the  fire  into  pa-  fiction collety 
-*■  rallei  lines,  but  merely  in  collecting  it.  Now,  attrition  or  friction  is^re‘ 

a  fwift  motion  of  two  bodies,  whofe  furfaces  are  applied  againft  each  other; 
the  fwiftnefs  being  fuch,  in  the  prefent  cafe,  as  that  nothing  but  fire  can 
follow',  or  keep  pace  with  it. 

For  the  motion  of  a  body,  we  obferve,  may  be  fo  far  accelerated,  asA»dbow, 
that  air  cannot  fucceed  fall  enough  into  the  places  continually  relinquifhed 
thereby  :  And  hence  fire,  the  fwifteft  body  in  nature,  immediately  flips' 
into  the  place,  and  by  this  means  becomes  collected  in  the  path  of  the 
moving  body.  So  that  the  moveable  has,  as  it  wrere,  a  fiery  atmofphere 
around  it. 

So,  the  axes  of  wheels  of  carriages,  fwiftly  driven,  or  heavily  loaden  ; 
mill-ftones,  when  rapidly  turn’d  by  a  too  violent  wind,  or  ftream  of  water  ; 
iron  held  againft  the  grind-ftone ;  and  ropes  of  fhips,  &c.  vehemently 
prefled  againft  their  pullies,  conceive  heat,  and  frequently  break  out  into 

•  flame.  And  the  harder  and  more  elaflic  the  bodies  are,  the  greater  the And *» 
force  wherewith  they  are  prefs’d  againft  each  other,  the  larger  their  fur- 
face,  and  the  fwifter  they  are  moved  ;  the  more  fire  will  they  colled.  Thus 
fteel,  cateris  paribus,  ftrikes  fire  fafter  than  iron  ;  and  a  diamond,  by 
fridion,  conceives  heat,  the  fooneft  of  all  bodies:  So  gold  retains  heat  the 
longeft,  &c. 

Thus,  the  Indians,  who  don’t  know  the  ufe  of  the  flint  and  fteel,  have 
an  extraordinary  kind  of  wood  call’d  Sideroxylis ,  which,  when  briskly 
rubb’d  on  another  piece  of  the  fame,  yields  fparks  both  more  readily,  and 
plentifully  than  our  flint,  &c  t. 

Now 


*  Hiftorians  relate,  that  the  fun,  for  a 
whole  year  together,  appear’d  pale,  and 
obfcure;  his  face  being  cover’d  over  with 
dark  fpots  ;  fo  that  his  luftre  fcarce  ex¬ 
ceeded  that  of  the  moon.  The  effeft 
hereof  was,  not  a  very  extreme  cold,  but 
a  general  languifhment  and  deftruflion 
of  all  things.  And  yet  there  was  not 
lefs  fire  in  our  atmofphere  than  at  other 
times;  but  only  that  fire  wanted  the  ne- 
ceflary  direction.  ,B oerhaave  Cod.  Impref. 

t  A  large  glafs-tube  rubb’d  on  a  linen  or 
woollen-cloth, will  emit  light  in  the  dark; 
and  the  tube  thus  heated,  acquires  a  fen- 
fible  ele&ricity.  s'Gravefande  Element .  Ehyf. 
Math, 


A  globe  of  glafs  eight  or  ten  inches  in 
diameter,  being  put  in  a  frame  where  it 
may  be  fwiftly  turn’d  about  its  axis;  will, 
in  turning,  fhine,  where  it  rubs  againft 
the  palm  of  the  hand  applied  to  it :  And 
if,  at  the  fame  time,  a  piece  of  white 
paper,  or  white  cloth,  or  the  end  of  one’s 
finger  be  held  at  the  diftance  of  about  a 
quarter  of  an  inch  from  that  part  of  the 
glafs  where  it  is  moft  in  motion  ;  the  e- 
leflric  vapour  excited  by  the  friflion  of 
the  glafs  againft  the  hand,  in  ftriking  a- 
gainft  the  paper,  cloth,  or  finger,  will  be 
put  into  fuch  agitation,  as  to  emit  light, 
and  make  the  white  paper,  cloth,  or 
finger,  appear  lucid  like  a  glovv-Wormr ; 
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Now  this  attrition  may  happen  either  in  the  air  or  the  earth,  infinite  ways  ; 
and  hence  arife  thole  fudden  flufhing  heats  We  fometimes  feel  :  Thus,  oil, 
vitriol,  and  water,  mix’d,  make  a  vehement  attrition,  the  e fifed  whereof  is 
an  i  ntenfe  heat.  But  inftances  of  fuch’  bodies  are  almoft  infinite. 

Both  thefe  kinds  of  fires,  both  that  excited  by  the  fun,  and  that 
by  attrition,  the  chemift  is  to  make  ufe  of  •  and  direft  them  to  his  own 
ends,  'viz,,  the  performing  of  operations. 

Nature  of  fire.  We  fhall  now  endeavour  to  explain  the  nature  of  fire  ;  but,  if  by  nature 
you  underftand  the  thing  itfelf,  in  that  fenfe  we  do  not  know  the 
nature  of  any  one  body  ;  and  he  mull  be  arrogant,  and  vain,  that  imagines 
he  does.  No  man  will  ever  arrive  to  know  what  a  grain  of  fand  is;  for 
God  has  made  every  thing  he  created,  infinite  :  Accordingly,  there  is  no 
one  body,  how  fmall  foever,  but  contains  in  it  every  thing  that  is  contained 
in  the  whole  univerfe  :  Thus,  the  lead  line  may  be  divided  into  infinite 
parts ;  and  hence  all  magnitudes  are  only  confider’d  comparatively. 

So,  when  I  fay,  - 1  here  intend  to  explain  the  nature  of  fire  ;  I  mean,  the 
manner  wherein  it  aftsj  which  is  enough  in  confidence,  tho’  we  do  not 
know  by  what  it  ahts  :  Thus  no  man  could  ever  give  a  reafon  why  a  body 
ftri king  on  another,  fhould  lofe  of  its  own  motion  in  proportion  to  its 
bulk  ;  yet  the  mathematicians  contentedly  take  the  effedf,  and  make  ufe  of 
it  in  the  demonftrating  of  many  other  matters. 

TmaloSye x-  i° f  The  firlt  thing  we  affirm  concerning  fire,  is,  that  it  is  corporeal,  i.e. 

trablf'mroillte. co n fi ft s  of  an  infinite  number  of  corpufcles,  or  little  bodies. 

By  body,  corpus ,  we  mean  any  thing  extended,  impenetrable,  moveable, 
figurable,  &c.  Now,  that  fire  is  extended ,  nobody  doubts  ;  that  it  is  im¬ 
penetrable  ^  is  evident  hence,  that  it  excludes  all' other  body  out  of  the  fpace 
itfelf  polfefifes,  and  is  excluded  by  them  \  and  that  it  is  moveable,  will  eafily 


and  in  rufhing  out  of  the  glafs,  will 
fometimes  puffi  againft  the  finger,  fo  as  to 
be  felt.  Neivton  uhi  fup. 

We  mull  add,  however,  that  the  globe 
j’S  to  be  fir  ft  exhauftcd  of  air;  in  which 
cafe,  both  the  inner  and  outer  furface 
will  appear  all  luminous  :  If  it  be  not  ex- 
haufted,  there  will  no  light  be  feen  in 
the  body  itfelf,  but  on  bodies  at  a  fmall 
diftance  from  it. 

Hence,  and  from  fomc  other  experi¬ 
ments  of  the  like  kind,  s’Gravefande  in¬ 
fers,  that  the  glafs  has  a  kind  of  atmo- 
fphere  in  and  about  its  furface,  which  is 
excited,  and  put  into  a  vibratory  motion 
by  the  fri&ion ;  by  which  motion  the  fire 
contain’d  in  the  glafs  is  expel’d  ;  and  that 
this  armofphere,  and  fire,  are  more  eafily 
put  in  motion,- and  difeover  themfelves 
more  readily,  upon  the  abfence  of  the  air. 
Ibid. 


Mr.  Boyle  furnifhes  various  inftances  of 
the  effect  of  friftion  in  the  produftion  of 
heat:  “  Having  caufed  a  piece  of  iron  to 
“  be  turn’d,  and  placing  my  naked  hand, 
“  at  a  convenient  diftance,  to  receive  the 
“  little  fragments,  as  they  flew  off  from 
“  the  rod;  they  were  fo  intenfely  heated, 
“  by  the  quick  action  of  the  tool  upon 
“  them,  that  they  feem’d  almoft  like  fo 
“  many  fparks  of  fire.  And  an  expert 
“  workman  in  brafs  allured  me,  that  the 
“  hear  in  the  little  fragments  thrown  off, 
“  when  he  turn’d  that  metal,  were  fomc- 
“  times  very  offenfive  to  his  eyes  ;  and 
“  that,  when  he  employed  a  rough  tool, 
“  which  took  off  greater  chips,  he  had 
“  found  the  heat  fo  vehement,  as  not  only 
“  to  fcorch  his  eye-lids,  but  the  hard  skin 
“  of  his  hand.’*  Boyle ,  Ejfetfs  of  Languid 
Motion . 
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be  granted,  fince  'tis  it  gives  motion  to  all  things;  and  this  by  means  of 
its  own  impenetrable  refinance.  Thus,  if  you  take  a  (lender  iron-needle, 
and  fuftain  it  on  the  point  of  a  pivot,  and  thus  oppofe  one  epd  of  it  to  the f™vemafdt0 
focus  of  a  large  burning-glafs  ;  it  .wjU  immediately  be  driven  round  :  So rllld"  °r 
that  fire  a6ts  on,  and  moves  bodies,  by  virtue  of  its  own  impenetrable  re- 
fiftance.  . 

Again,  (ire,  we  have  faid,  expands  the  air ;  and  in  order  to  that  expan- 
fion,  it  mull  give  it  motion  ;  expanlion  itfelf  being  no  other  than  a  certain 
motion  :  but  nothing  can  move  a  redding  body,  fuch  as  is  the  air,  out  of 
one  place  to  another,  unlefs  itfelf  be  a  body  in  motion,  and  impenetrable 
by  air.  And  the  more  folid  a  body  is,  and  the  greater  refiftance  it  makes, 
the  more  does  the  fire  a 61  thereon.  And  hence  it  is,  that  gold  admits  of 
the  greateft  heat  of  all  bodies. 

But  what  inconteftably  evinces  the  corpufcles  of  fire,  is  the  following  Fixes  and 
experiment :  Take  a  quantity  of  the  pureft  mercury,  put  it  in  a  glafs-v  »'JK5  bodies. 
with  a  long  neck  ;  and  thus  keep  it,  the  fpace  ol  a  year  in  a  gentle  heat, 
not  much  greater  than  that  of  a  healthy  man  ;  and  it  will  be  then  found 
reduced  into  a  folid  mafs,  with  a  conliderable  augmentation  of  its  former 
weight,  from  the  particles  of  fire  receiv'd,  and  lodg'd  therein.  Add,  that 
there  are  divers  other  bodies,  whofe  weight  the  fire  increafes  in  calcining 
them.  Thus,  antimony,  being  expofed  in  the  focus  of  a  fmall  burning-  With  antimony. 
glafs,  emits  a  continual  fume  ;  fo  that  one  would  imagine  it  would  all  ex¬ 
hale  :  and  yet,  upon  taking  it  out  again,  it  is  found  to  have  gain'd  in 
weight  *. 

Farther, 


*  Mr.  Boyle  gives  us  feveral  experiments 
to  (hew,  “  thaffire  and  flame  may  incor- 
“  porate  with  folid  bodies,  and  increafe 
“  their  weight.  Having  difpofed  a  quan- 
“  tity  of  fulphur,  and  a  copper-plate,  in 
“  a  tall  receiver,  fo,  as  that  the  plate 
“  was  at  a  conliderable  diftance  from 
“  the  fulphur  ;  upon  firing  the  ful- 
“  phur,  and  letting  it  burn  away,  fo  as 
“  its  flame  reach’d  the  metal,  the  flame 
“  feem’d  to  have  a&ually  penetrated  it, 
“  and  to  have  made  it  vifibly  fwell,  and 
“  grow  thicker  ;  which  appear’d  to  be 
“  done  by  a  real  acceflion  of  fubftance  ; 
“  fince,  after  he  had  wiped  off  fome  little 
“  adhering  fordes,  and,  with  them,  fe- 
“^veral .  particles  of  copper,  that  ftuck 
“  clofe  to  them,  the  plate  was  found  to 
“  weigh  near  thirty-two  grains  more  than 
“  at  firft  ;  and,  confequently,  had  in- 
4<  created  its  former  weight  above  a  fifth 
“  part.  Ponder  ah.  of  Fire  and  Flame. 

“  Upon  a  very  fhallow  crucible,  we 
“  put  one.  ounce  of  copper-plate,  and 


“  fet  it  in  a  cupelling  furnace,  where  it 
“  was  kept  for  two  hours ;  and  then  be- 
“  ing  taken  .out,  we  weighed  the  cop-. 

“  per,  which  had  not  been  melted,  (hav- 
“  ing  firft  blown  off  all  the  allies)  arid 
“  found  it  had  gained  thirty  grains.  Boyle 
ibidt 

“  Steel  being  a  metal  that,  as  expc- 
“  ricnce  informed  me,  will  very  eafily  be 
“  wrought  on  by  fluids  of  a  faline  nature, 

“  ’twas  reafonable  to  expeft,  that  flame 
“  would  have  a  greater  operation  on  ir, 

“  cfpecially  if  it  wfcre  beforehand  re- 
“  duced  to  fmall  parts,  than  on  any  bo- 
“  dies  hitherto  deferibed.  And,  accor- 
“  dingly,  four  drams  of  the  filings  of  ftecl, 

“  being  kept  two  hours  on  a  cupel,  under 
“  a  muffler,  acquired  one  dram,  6  £  grains,  . 

“  increafe  of  weight. 

“  A  piece  of  refined  filver  being  put  • 
“  upon  a  cupel  under  a  muffler,  and  kept 
“  there  for  one  hour  and  an  half,  was 
“  taken  out,  and  weigh’d  again  ;  and  as 

before  it  weigh’d  .three  drams,  32^ 

K  k  z  “  grains. 
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Farther,  fire  moves  fucceffively  *,  and  changes  all  bodies  ;  which  cannoe 
be  effected  without  conraft. 

Its  motion  may  be  ftop’d,  and  that  in  any  point  of  its  progrefs ;  confe- 
‘quently.,  it  may  be  contain’d  in  a  certain  place. 


“  grain's,  it  now  weigh’d,  in  the  fame 
“  fcales,  3  drams,  34  ~  grains.  Id,  ibid, 

“  And  to  prevent  all  fufpicion  of  any 
“  increafe  of  weight  in  the  metal,  arifing 
“  from  fmoke,  or  faline  particles,  getting 
“in  at  the  mouth  of  the  veflel ;  I  made 
“  the  experiment  in  glades,  hermetically 
“  feal’d,  as  follows  :  In  eight  ounces  of  good 
“  tin,  carefully  weighed,  we  hermetically 
“  feal’d  up  in  fome  tin,  which  had  been, 
“  before,  partly  calcined  in  a  glafs;  being 
“  melted  again  in  a  crucible,  we  weigh’d 
“out  juft  eight  ounces;  and  thefe  we 
“  put  in  a  bolt-head  of  white  glafs,  with 
“  a  neck  above  twenty  inches  long,  which 
“  being  hermetically  feal’d,  after  the 
“  glafs  had  been  a  while  kept  over  the 
“  fire,  left  it  fhould  break  by  the  rare- 
“  fa&ion  of  the  air,  the  metal  was  kept 
“  in  fufion  for  one  hour  and  a  quarter. 
“  Being  unwilling  to  venture  the  glafs  any 
“  longer,  it  was  taken  from  the  fire,  and 
“  when  it  grew  cold,  the  feal’d  end  was 
“  broken  off ;  but  before  I  could  have  the 
“  bottom  cut  out,  I  obferv  d,  that  the 
“  upper  furface  of  the  metal  was  very 
“.darkly  coloured,  and  very  irregularly 
“  rough  ;  and  the  lower  part  had  between 
“  the  bottom,  and  the  under-fide  of  the 
“  lump,  a  pretty  deal  of  loole  dark-co- 
“  lour’d  calx  ;  tho’  the  neighbouring  fur- 
“  face,  and  fome  places  of  the  lump  it- 
“  felf,  look’d  by  candle-light  of  a  golden- 
“  colour.  The  lump,  and  the  calx  toge- 
“  ther,  were  weigh’d  in  the  fame  fcaies 
“  carefully,  when  we  found  the  weight 
“  to  have  increafed  above  twenty-three 
“  grains ;  tho’  all  thecalx  we  could  eafily 
“  feparate,  being  weigh’d  by  itfelf,  a- 
“  mounted  to  near  eighty  grains.  Boyle 
Ponder.; b.  of  Fire  and  Flame.  . 

“  \Ve  rcccdved  this  further  information 
“  from  our  experiments,  that  bodies  very 
“  fpirituous,  fugitive,  and  minute,  may, 
“  by  being  aftbeiated  with  proper  par- 
“  tides,  tho’  of  quite  another  nature,  fo 
“  change  their  former  qualities,  as  to  be 
“  a r relied  by  a  folid  and  ponderous  body 
“  to  that  degree,  as  not  to  be  driven  a- 

\ 


“  way  from  it  by  a  fire  intenfe  enough 
“  to  melt,  and  calcine  metals.  For  the 
“  foregoing  trials  feem  plainly  to  difeo- 
“  ver,  that  even  the  agitated  parts  of 
“flame,  minute,  enough  to  pafs  thro’  the. 
“  pores  of  glafs  itfelf,  were,  fome  way, 
“  entangled  among  the  metalline  particles 
“  of  tin  and  lead  ;  and  thereby  brought 
“  to  be  fo  fixed,  as  to  endure  the  heat 
“  that  keeps  thofe  metals  in  fufion,  and 
■  “  gradually  reduce  them  to  calces;  a  phas- 
“  nomcnon  that  one  would  not  eafily  look 
“  for,  efpecially  confidering  how  Ample 
“  a  texture  that  of  lead  or  tin  may  be, 

“  in  comparifon  of  the  more  elaborate 
“  ftru&ures  of  many  other  bodies. 

“  And  this  phenomenon,  which  fliews 
“  us  what  light,  and  fugitive  particles  of 
“  matter  may  permanently  concur  to  the 
“  compofition  of  ponderous,  and  fixed  bo- 
“  dies,  will,  perhaps,  afford  ufeful  hints 
“  to  the  fpeculative  ;  efpecially,  if  this 
“  ftri£t  combination  of  a  fpirituous  and 
“  fugitive  fubftance  with  fuch  as  being 
“  grofs  and  unwieldy,  are  lefs  fit  than 
“  organized  matter,  to  entangle  or  detain 
“  them,  be  apply’d,  as  it  may  be,  with 
“  advantage,  to  thofe  aggregates  of  fpiri- 
“  tuous  corpufcles,  and  organical  parts, 

“  that  make  up  the  bodies  of  plants  and 
“  animals.  And  this  hint  may  fuggeft  a 
“  confiderable  inference  to  be  drawn 
“  from  the:  operation  of  the  fun  beams  on 
“  appropriated  fubje&s ;  fuppofing  it.  to 
“  prove  like  that  flame  of  tin  and  lead.” 
Boyle  Port  dev  ah.  of  Fire  and'  Flame. 

*  It  has  been  proved,  that  iitb  moves 
from  one  place  to  another  ;  und,.th-at  fuch 
a  motion  is  nor  fucccflive,  Ihould  feem 
to  imply  a  contradiftion.  We  actually- 
obferve  fire  to  fly  off  in  vapours,  and. 
fmokq  ;  the  fire*  in  fuch  cafes,  carrying 
with  it  the  volatile  parts  of  the  body  it 
adhered  to  :  The  motion  of  the  fire  is 
certainly  immenfely  retarded  by  this  ac  • 
ceflion  of  other  matter  ;  and  yet,  under 
all  this  difadvantage,  its  velocity  is  very 
great.  s’Gravefandey  ibid. 
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The  fame  fire  before  difperfed,  may  be  colle&ed  into  a  certain  place;' 
and  when  collected,  may  be  difperfed  again. 

Fire,  again,  is  alter’d  in  its  progrels,  according  to  the  different  bodies  • 
and  obftacles  it  meets  withal.  For  it  is  equally,  and  uniformly  impel’d  by 
the  fun  •  but  falling  on  certain  bodies,  it  is  collected  into  focus’s  :  fo  that 
its  motion  is  alter’d  according  to  the  bodies  that  happen  in  its  way. 

Add,  that  it  is  refra&ed,  and  reflected,  and  obferves  all  the  fiated  laws 
of  refradtion  and  reflection  which  obtain  in  other  bodies. 

Since,  then,  fire  has  all  the  properties  of  body,  we  may  fafely  conclude 
it  to  be  body. 

20,  The  corpufcles  or  molecules  whereof  fire  confifts,  are  the  fmallefl  oitbemimicjl 
all  others  ;  we  mean,  of  all  thofe  we  know  of.  This  is  eafily  evinced,  i n~  aifbldies. 
afmuch  as  it  penetrates  all  known  bodies,  and  there  is  none  that  denies  it 
accefs  ;  for  it  paffes  even  thro’  gold,  the  moil  folid  of  all  bodies.  We  can 
exclude  water,  oil,  fpirit,  and  all  other  fluids  out  of  a  body  ;  but  fire  alone 
will  efcape,.  jn  fpight  of  all  our  precaution. 

If  a  fine  filver  wire  be  drawn,  and  cover’d  over  with  the  pureft  and  Penetrates  all 
clofeft  gold,  wherein  the  beft  microfcope  cannot  difcover  the  leaft  pore ;  0  ies' 
neither  will  the  particles  of  fire  pafs  thro’  the  fame,  not  even  if  it  be  ap¬ 
plied  to  the  aperture  of  a  camera  cbfcura .  And  yet  if  you  put  a  mafs  of 
the  moll  folid  and  pureft  gold  in  cold  water,  and  leave  it  there  till  fuffi- 
ciently  cool’d,  and  then  taking  it  out,  expofe  it  to  the  open  air  ;  you  will 
find  it  foon  return  to  a  degree  of  heat,  equal  to  that  of  the  medium  ;  as 
will  appear  by  the  thermometer:  Now,  to  return  to  the  heat  of  the  me¬ 
dium,  is  to  receive  or  imbibe  fo  much  fire.  Add,  that  in  the  Grand  Duke  of^  even  gold.] 
Tufcanfs  court  was  a  hollow  golden  ball  made,  and  fill’d  with  water ;  which 
being  expofed  to  the  rays  of  the  fun,  the  water  was  foon  heated  thereby. 

After  the  like  manner,  a  folid  ball  of  gold  being  put  in  boiling  water,  the 
heat  will  penetrate  to  the  very  centre  thereof ;  fo  that  if  you  prefently 
cleave  it  into  two  hemifpheres,  and  apply  them  to  the  thermometer,  the 
fpirit  will  rife  apace.  Gold,  then,  occalionally  takes  in  or  lets  out  a  quan¬ 
tity  of  fire  proportionable  to  what  is  contain’d  in  the^  fame  fpace  in  the 
medium  it  is  found  in  :  So  that  there  needs  no  further  proof  of  fire’s  pene¬ 
trating  the  moft  folid  bodies  ;  nay,  of  its  palling  thro’  them  with  the  lame 
eafe  and  freedom  as  thro’  air.  And  hence  it  is,  that  there  is  the  fame  quan¬ 
tity  of  fire  contain’d  in  all  bodies. 

Again,  we  are  taught’by  dioptrics ,  that  the  fnlalleft  aperture  or  pore  i m a- 
ginable,  will  receive  innumerable  rays  of  fire  at  the  fame  time,  and  all  per-  will  pafs  thro ’ 
tedliy  diftinct,  and  without  the  leaft  confufion  among  themfelves.  thefmaiiejl  hole *#- 

Thus,  take  a  plate  of  lead,  make  a  perforation  therein  with  the  finefb 
needle,  and  place  it  betore  a  window,  at  which  no  light  can  enter; ‘as  in  a 
camera  obfcura  ;  then,  fixing  a  piece  of  paper  on  the  wall  oppofite  to  the 
perforation  :  you  will  have  a  perfect  and  elegant  reprefentation  of  all  the 
external  objedts,  as  mountains,  trees,  houfes,  rivers,  &c.  upon  the  paper. 

And  as  every  thing  is  here  represented  perfedtly  diftindt,  ’tis  evident  the 
ra'ys  pafs’d  thro’  the  aperture  w'ithouc  blending  at  all.  Since,  then,  thofe 

rays  - 


154  ‘Theory  ^Chemistry. 

'rays  are  fo  exceedingly  fine,  that  the  rays  of  a  whole  hemifphere  fhall  pafs 
freely,  without  mixing,  thro*  a  pin-hole  ,*  and  light  is  nothing  but  fire  :  it 
follows,  that  the  parts  of  fire  are  fo  minute,  that  they  may  pafs  without 
any  oppofition,  or  lofs  of  force,  thro*  all  the  bodies  in  nature. 

Tire  the  mofi  3  °,  Fire  is  the  moft  folid  of  all  bodies,  i.  e.  confifts  of  the  moft  folid  par- 
j.llt a11  ^  tides;  or,  its  elements  the  moft  immutable,  as  not  admitting  of  being  fe- 
parated  into  any  lefler  corpufcles.  Solidity  depends  on  a  firm  cohefion  of 
th'e  parts  of  a  body  :  And  hence,  where  the  pores  are  feweft,  and  confe- 
quently  the  fubftance  moft,  there  the  folidity  is  greateft.  There  muft  be 
very  few  pores,  therefore,  and  thofe  the  fmaileft  imaginable,  in  a  body  fo 
exceedingly  minute  as  fire  ;  and  thofe  there  are,  muft  be  impervious  to  all 
other  bodies,  fince  we  have  already  made  appear,  that  fire  itfelf  is  the 
fmaileft  of  all  other  bodies.  Now,  the  larger  a  body  is,  and  the  more 
particles  it  confifts  of,  the  more  pores  it  muft  contain:  Thus,  two  bodies 
being  join’d  to  each  other,  can  neither  conftitute  the  fmaileft,  nor  the  fo- 
lideft  body,  by  reafon  there  will  always  be  pores  left  in  the  junXure. 
A»£v;he»c('  And  hence,  a  pound  of  gold  muft  have  more  pores,  and  confequently  be 
much  lefs  folid  than  the  ten  thoufandth  part  of  that  quantity.  So  that  the 
corpufcles  of  fire,  in  being  the  minuteft  of  all  bodies,  muft  likewife  be 
the  moft  folid. 

The  [mo otheji  4°j  The  fourth  property  of  fire,  is,  that  it  is  the  moft  polite  and  fmooth 

bodies  >  f°r  chus  we  denominate  a  body  which  is  perfeXly  equable 
and  fimilar  in  every  part  :  e.  gr.  which  appears  every  where  figured  alike, 
and  has  no  roughnefles  or  eminences.  And  fuch  a  body  is  fire  ;  for  had  it 
eminences,  they  muft  be  lefs  than  fire  itfelf ;  and,  confequently,  fire  might 
be  ftill  made  lefter;  nay,  and  of  courfe,  by  the  continual  aXion  and  attri¬ 
tion  of  the  fiery  corpufcles  on  each  other,  muft  be  continually  fo  :  which 
implies  a  con  tradition ;  it  having  already  been  granted,  there  is  no  body 
.  fmaller  than  fire. 

We  have  likewife  fhevvn,  that  fire  is  the  moft  folid  of  bodies  ;  which  it 
could  not  be,  if  it  had  afpericies;  for  then  it  muft  confift  of  feveral  parts, 
and  confequently  admit  of  pores. 

■But  it  is  allow'd,  that  flipperinefs  depends  on  politure  ;  and  that  fire  is 
the  moft  flippery  of  bodies,  is  evident  from  its  particles  moving  in  ftraight 
lines,  and  in  that  they  undergo  no  change  by  refleXion,  nor  are  any  way 
intangled,  but  always  pafs  freely  and  alike  thro5  the  moft  folid  body. 
Whereas,  were  they  rough,' and  fcabrous,  they  muft  neceftarily  hinder  each 
other's  motion.  Add,  that  if  a  ray  thus  tranfmitted  thro'  a  little  aperture, 
.  be  examined  ;  it  will  be  found  to  anfwer  the  juft  laws  of  refraXion  and  re¬ 

flexion  $  i.  e ,  it  makes  its  angles  of  incidence  equal  to  the  angles  of  re- 
fteXion/and  vice  werfa  :  which  it  could  not  do,  were  it  not  extremely  fphe- 
rical  and  fmooth  :  For,  in  all  the  doXrine  of  optics,  catoptrics,  and  diop¬ 
trics,  the  refraXed  and  refleXed  bodies  there  confider'd,  are  fuppofed  to 
be  perfeXly  fpherical. 

ibefimfieft and  5q}  Fire  js  t}-,e  moft  rtmpie  0f  all  known  bodies,  and  confequently  the 
bodies.  molt  immutable.  •  • 


By 
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By  firnple  body  we  mean  that  which  is  the  fame  in  all  and  every  its 
parts,  as  in  the  whole  ;  or  a  body  equally  homogeneous  in  every  part.  Now, 
the  fimplicity  of  fire  confifts,  firft,  in  this,  that  it  has  but  few  or  fmall 
pores  •  for,  lb  far  as  it  admitted  of  void  and  corporeal  parts,  it  would  be 
compound  and  heterogeneous  :  And,  l'econdly,  in  the  minutenefs  of  its 
parts  :  for  the  bigger  a  body  is,  the  more  compound  it  muft  be. 

Fire,  therefore,  muft  be  admitted  in  the  quality  of  the  moft  firnple  of 
bodies ;  and  efpecially  as  it  remains  immutable,  and  always  operates  after 
the  fame  manner. 

Yet,  w7hat  appears  very  ftrange,  fire  itfelf,  thus  minute,  folid,  polite, differences  of- 
and  unchangeable,  is  not  perfectly  firnple  ;  and  there  are  no  lefs  than  three^*' 
diverfities  difcover’d  therein. 

i°,  Firft  diverfity  is  in  point  of  colour.  The  great  Sir  I.  Newton  has 
fhewn,  that  one  fingle  white  ray  of  light,  which  all  men  imagined  per- 
fedly  firnple,  and  uncompounded,  does  really  confift  of  feven  other  different 
rays  ;  which,  when  united  together,  conftitute  a  beautiful  white  ;  but 
when  feparated,  appear  to  be  violet,  green,  blue,  orange,  yellow,  and 
red  *. 

Fire,  therefore,  which  affords  a  white  colour,  is  an  affemblage  of  feven 
kinds  of  fire,  of  fo  many  different  colours.  And  who  will  affirm,  that  each, 
even  of  thefe  radioli ,  does  not  confift  of  as  many  more  ?  Indeed,  thro' 
the  weaknefs  of  our  fight,  ^tis  poffible  we  may  never  arrive  to  perceive 
them  ;  fo  that  our  way,  here,  muft  be  to  take  each  of  the  feven  as  the 
moft  firnple  of  all  bodies  ;  in  refped,  we  mean,  of  our  fenfes.  Tis  but 
forty  years  ago,  that  a  ray  of  light  was  held  indivifible  ;  and  now  we  can 
divide,  and  feparate  it  into  feven  other  diftind  rays  ;  in  the  fame  manner, 
as  if  thefe  feven  fingers  now  clofed  into  one  group,  were  feparated  into 
feven  parts.  Nor  can  it  be  affured,  that  each  of  thefe  feven  elemental 
rays  is  not*  in  like  manner,  compofed  of  feven  other  lefler  threads. 

20,  Another  diverfity  of  fire  lies  in  this,  that  each  corpufcle  has  fidesio  fidesbave: 
differently  affeded,  and  which  have  different  properties  :  And,  which 
be  allowed  no  fmall  degree  of  fubtletv,  we  can  take  one  fingle  corpufcle 
hereof ;  e.  gr.  a  yellow  or  blue  one,  and  apply  its  furface  in  Inch  manner  to 
a  refleding  or  refrading  body,  that,  with  all  its  fimplicity,  it  (hall  fhew  a 
difference  in  its  fides. 

This  Sir  I.  Newton  firft  fhew’d  in  Ifland  cryftal ;  which  is  found  to  attradI1Ian<3 
a  corpufcle  of  fire,  if  one  of  its  fides  be  turn'd  toward  the  cryftal ;  and 
repel  it,  if  the  other  be  :  or,  while  one  and  the  fame  ray,  e.  gr.  a  blue  one, 
is  paffing,  one  part  of  it  is  attraded  while  the  other  is  repel’d  f. 
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*  Every  fort  of  ray,  as  it  is  more  or  J  gible.  And  fuch  colour  of  any  ray  is  ab- 
lefs  infletted  by  refra&ion,  has  a  particu-  |  folutely  unchangeable  by  any  refra&ions, 
lar  colour.  The  rays,  e.  gr.  leaft  bent  by  |  reflc&ions,  reparations,  mixtions,  & V. 
refrattion,  are  red;  thofe  next,  orange  ;  |  -\  Ifland  cryftal  is  a  tranfparentj  fiflile 

then  yellow,  green,  blue,  purple  and  I  ftone,  of  the  nature  of  a  talc  :  a  piece  '* 

violet ;  which  laft  are  the  moft  refran-  |  hereof  being  laid  on  a  book,  every  letter 

1  feen 
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T articles  of  firt 
differently  re- 
frangible  at  id 

rejiexible. 
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3°,  The  third  diverfity  is  the  diff  rent  refrangibility  and  reflexibility  of 
the  different  parts  of  light.  This  arifes  hence,  that  the  parts  are  endued 
with  a  different  attractive  power;  and,  accordingly,  attract,  and  are  at¬ 
tracted  by  other  bodies  ditf  ren  ly.  Thus,  a  white  ray,  either  palling 
thro’  a  body,  or  being  reflected  from  it,  its  feveral  component  rays,  e.  gr. 
the  red  and  blue,  are  differently  attracted  by  the  body ;  i.  e.  the  blue  more, 
the  red  lefs  ;  and  thus  become  differently  refrangible,  and  reflexible :  and 
by  that  means  eafily  fepaia'ple  from  each  other  II. 

But 


feen  thro’  it,  will  appear  double  ;  by- 
means  of  a  double  refraCtion  which  it 
makes  of  the  vifual  rays  in  parting  thro’ 
it  :  And  a  ray  of  light  falling  on  its  fur- 
face,  in  any  direction,  becomes  divided 
into  two  rays,  from  the  fame  caufc.  Now, 
one  of  thefe  refractions  is  perform’d,  ac¬ 
cording  to  the  ufual  rule  of  optics  ;  i.  e. 
the  fine  of  incidence  our  of  air  into  the 
cryftal,  is  to  the  fine  of  refraCtion  as  five 
to  three  :  But  the  other,  call’d  the  un- 
ufual  rcfraCtion,  obfervcs  another  rule  ; 
and  the  ray,  .which  by  the  firft  furface  of 
the  cryftal,  was  refratted  after  the  ufual 
manner,  upon  parting  the  fecond  furface, 
is  alfo  refraCted:  fo  chat  both  emerge  out 
of  the  fecond  furface  parallel  to  the  inci¬ 
dent  beam  :  And  the  fame  will  hold,  if 
the  rays  pafs  thro’  feveral  pieces  of  Ifland 
cryftal  placed  parallel  to  each  other  ;  the 
ray  refraCted  after  the  unufual  manner  in 
the  firft  furface  of  the  firft,  being  found 
to  perfift  in  the  fame  way,  in  all  the 
furfaces  of  all  the  reft. 

Hence  Sir  I.  Newton  gathers,  that  there 
is  an  original  difference  in  the  rays  of 
light,  by  means  of  which,  forne  are  con- 
ftantly  difpofed  to  be  refraCted  after  the 
ufual,  and  fome  after  the  unufual  man¬ 
ner  ;  for  if  the  difference  were  not  ori¬ 
ginal,  but  arofe  from  fome  new  modifica¬ 
tion  which  the  rays  underwent  at  their 
firft  refraCfion,  it  would  be  alter’d  by  new 
modifications  in  the  following  refrac¬ 
tions.  And  this  may  give  us  a  fufpicion 
of  more  original  properties  in  light,  than 
have  yet  been  difeover’d. 

In  cffeCt,  the  rays  of  light  appear  to 
have  feveral  fides,  endued  with  feveral 
original  properties ;  for  the  two  rays, 
thus  differently  ctrcumftanced,  are  not  of 
different  natures,  fo,  as  that  one  in  all  po- 
fitions  of  the  cryftal  will  be  refraCted  af¬ 
ter  the  one  ;  and  the  other,  after  the  o¬ 
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ther  manner :  all  the  difference  between 
them  confifts  in  the  different  pofition  of 
the  fides  of  the  ray  to  the  planes  of  per¬ 
pendicular  refraCfion  :  And  the  fame  ray, 
in  this  or  that  pofirion  of  its  fides  to  the 
cryftal,  will  be  refraCted  either  in  the 
ufual  or  the  unufual  manner.  Newton. 
Optic. 

[|  The  reflection  of  the  rays,  Sir  I.  New¬ 
ton  fhews,  does  not  arife  from  their  ftri- 
king  on  the  foiid,  impervious  particles  of 
bodies  :  fiich  reflected  rays,  the*  they  ap¬ 
proach  infinitely  near  the  body,  never 
touch  it  ;  for  all  thofe  which  do  touch, 
are  loft  and  extinguifhed  in  the  body. 
The  power  by  which  the  particles  are 
reflected,  is  not  the  immediate  refiftance 
of  any  particles  ftruck  upon  ;  bur  a  power 
equably  diffufed  throughout  the  whole 
furface  o*’  the  body,  whereby  it  aCts  on 
light,  either  attraCfing  or  repelling  it 
without  contaCt :  which  power  is  the  fame 
with  that  whereby,  in  other  circum- 
ftances,  the  rays  are  refraCted  ;  and  by 
which,  alfo,  they  are  firft  emitted  from 
the  luminous  body. 

And  hence  it  is,  that  where  light  partes 
without  refraftion,  there  it  alfo  pafles 
without  reflection  ;  that  where  the  re¬ 
fraction  is  ftrongeft,  there  the  reflection  is 
fo  likewife  ;  that  light,  parting  out  of  a 
denfer  into  a  rarer  medium,  is  more  co- 
pioufly  reflected,  than  in  pafling  from  a 
rarer  into  a  denfer  ;  and  the  reflection  is 
the  greater,  as  the  difference  of  denfity  in 
the  mediums,  is  greater.  Add,  that  eve¬ 
ry  ray  of  light,  in  its  paflage  thro’  any 
refracting  furface,  is  obferv’d  to  be  put 
into  a  certain  tranfient  ftate,  which  re¬ 
turns  at  equal  intervals,  whereby  it  is  dif» 
pofed  to  be  now  eafily  refraCfed,  and 
then  eafily  reflected.  Thefe  alternate 
fits  of  ealy  reflection,  and  eafy  tranf- 
miflion,  Sir  Ifaac  accounts  for,  from  the 

vi- 
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But  for  Sir  1.  Newton ,  who  firft  difcover’d  all  thefe  diverfities  in  fire, 
which  plainly  argue  ic  a  compound  body,  we  fhould  have  taken  it 
for  a  perfe&ly  fimple  one.  But  God  has  laid  up  infinites,  even  in  the 
minima  natura. 

<5°,  Fire  moves  with  the  greateft  velocity  of  all  bodies. 

The  antients  all  maintain’d,  that  light  moved,  inftantaneoufly  ;  which 
opinion  is  countenanced  by  many  obfervations  of  the  eclipfes  of  the  fun  and 
moon. 

But  0.  Roemer  has  endeavoured,  from  the  eclipfes  of  Jupiter’s  fatellites,  to 
fhew,  that  it  moves  fucceffively,  or  in  time ;  and  that  it  employs  eight  * 
feconds  in  travelling  from  the  fun  to  the  earth.  Whence  it  fhould  follow, 
that  the  velocity  of  light  exceeds  that  of  a  cannon-ball  by  13  14000  times, 

But  Cafftni  and  Maraldi  conteft  Roemer* s  obfervation  ;  it  feems,  that  TZmmtJi 
what  he  had  obferved  in  one  fatellite,  does  not  appear  in'  the  reft.  So  that 
this  point  muft  be  left  to  further  difcuffion.  In’the  mean  time,  what 
pleads  ftrongly  for  the  fucceflive  motion,  is  the  following  experiment :  Take 
a.  veffel  full  of  cold  water  j  and  apply  feveral  thermometers  at  feveral 
diftances  from  the  fame:  and  you  will  find  the  heat  diffufe  itfelf  in  con¬ 
centric  waves,  arriving  at  thofe  neareft  it,  firfl: ;  and  at  the  reft  in  the  order 
of  their  diftance. 

Sir  I.  Newton  has  even  fhewn,  that  light  moves  with  greater  velocity 
thro’  denfe  bodies,  than  thro’  a  vacuum. 

From  the  whole,  it  appears,  that  the  motion  of  fire  is  the  firft,  and 
moft  univerfal  of  all  motions  :  That  this  fire  needs  no  pabulum  to  fuftain  it ; 
that  it  cannot  either  be  created,  or  deftroy’d,  or  produced  :  bur,  as  ’tis 
impoSible  that  fire  fhould  ever  not  be  fire;  fo  likewife  ’tis  impoffible,  that 
what  is  not  fire,  ever  fhould  be  fire  :  And  that  the  sreateft  augmentations  of 
fire  aremade  by  refle&ing  it,  and  bringing  it  nearer  together.  Thus,  fuppofe  • 
a  concave  bodv,  e.  gr.  a  nnrrour,  confifting  of  any  number  of  other  concaves  ; 
expofed  to  the  fun  :  The  rays  falling  hereon,  will  be  reflected  at  equal 
angles,  and  thus  tend,  converging  toward  a  point  where  the  fire  will  be 
moft  intenfe.. 

After  the  like  manner,  if  a  wall  be  hollow  d  in  a  circle,  or  a  fegment  made 
thereof,  and  thus  lined  with  plafter,  nobody  will  be  able  to  endure  the 1,1  wallSt^ 
hea  it  will  project,  when  turn’d  toward  the  fun. 

In  Saxony  there  arc  burning  mirrours  made  of  wood  turn’d  fpherically,  of  wood. 
lined  with  plafter,  and  g'lt  over  with  leaf-gold  ;  which  have  incredible 
efiefts  :  Nay,  we  are  told  of  a  peafatu  that  made  a  very  powerful  one  otofjlravs. 


vibrations  of  a  fine,  fubtlc,  ethereal,  c- 
laftic  medium  ;  vaftly  finer,  and  more 
claltic  than  air,  which  penetrates  thro’ 
a'i!  bodies,  and  is  ritffufed  thro’  all  fpace. 
The  rays  o-  light,  by  their  attractive 
powers,  or  ionic  other  .force-,  excite  vi¬ 
brations  in  this  medium  ;  which  vibra¬ 
tions  being  ftvifeer  than  the  rays,  over¬ 


take  them  fucccflivcly,  and  agitate  them 
fo  as  by  turns  to  mcreafe  and  decreafe 
i  their  velocities,  and  thereby  put  them  in¬ 
to  thofe  fits. 

*  “  Light  moves  from  the  fun  to  us, 

!“  the  diftance  of  about  7O000000  E nglijb 
“  miles,  in  about  feven  or  eight  minutes 
“  of  time.”  Newton,  ubifapra. 


lt 


ftraw, . 
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ftraw,  by  applying  the  polifh’d  fides  of  the  ft  raw.  To  as  to  form  a  fegme 
of  a  fphere.  The  fire  refle&ed  from  this  Gramineous  furface,  would  readi'  / 
melt  moft  metals ;  yer,  itfelf,  all  the  while  remain  cold  and  unhurt. 

This  is  what  we  know  of  the  nature  of  pure  or  elementary  fire  >  i. 
thefe  are  the  chara&ers  or  properties  of  its  adion  ;  which  is  the  or 
knowledge  the  fubjed  wtll  afford  us.  And  fire,  with  all  thefe  fix  cvared‘  v 
or  properties,  may  be  colleded  in  all  places  of  the  earth,  and  made  obvi  -,s 
by  its  effects  to  our  fenfes  :  that,  e.  gr.  found  in  the  frigid  zones,  is  juftly 
the  fame  as  that  near  the  equator  :  So,  on  the  top  of  the  pike  of  7 ‘eneyffl, 
where  the  air  is  fo  very  rare,  that,  like  the  •vacuum,  of  an  air-pump,  it 
fcarce  fufiices  to  preferve  fire,  and  prevent  its  diffipating  and  difappearing ; 
yet,  the  fire  colleded  even  here,  tho’  it  fcarce  burn  at  all,  has  all  the  cha¬ 
racters  above  enumerated. 

We  now  proceed  tq  vulgar  fire. 


Vulgar  or  common  fire. 


Vulgar  fire.  "DEfide  elementary  fire,  hitherto  difeourfed  of,  there  is  another  call'd 
vulgar  or  common  fire  :  but  this,  in  reality,  is  the  fiime  with  the  for¬ 
mer,  only  under  fome  difference  of  circumGances. 

Collected  by  at-  It  is  colleded,  i°,  By  attrition:  Thus,  when  two  bodies  are  violently 
irttmi.  rubb’d  againft  each  other,  a  real  fire  is  excited  :  And  thus,  a  fleel  and 
flint  ftruck  againft  each  other,  even  in  winter,  they  will  grow  hot  to  fucli 
a  degree,  as  to  give  fire  to  fulphur. 

Vi<tref*nion  of  2°,  By  the  putrefying  of  vegetables,  of  what  kind  foever  they  be? 
ygetabk.;  Thus,  throwing  water  on  hay,  and  then  prefling  it  clofe  down,  with  a 
*  board  over  it,  it  foon  ferments,  grows  warm,  emits  fmoke,  and  at  length 
breaks  into  flame.  But  this  method  depends  on  the  air,  which  being  here 
compreflfed,  raifes  an  attrition  by  the  power  wherewith  it  endeavours  to 
expand,  or  fet  itfelf  at  liberty.  And  the  fame  holds  of  all  herbs. 

Vu'gar  fire  of  The  fire thus  produced,  or  rather  thus  colleded,  is  pure  fire,  and  dif- 
whbZmntary. covers  itfelf  by  all  its  effects,  perfectly  alike,  and  equal  to,  the  elementary 
.  fire  ;  only  that  it  does  not  refide  in  fo  pure  4  fubftance.  Thus,  that  ga¬ 
ther’d  from  horfes  dung,  moiGen’d  with  water,  and  clofely  prefled,  is 
found  in  all  refpeCts  the  fame  with  that  of  a  burning-glafs  ;  yet  this  dung 
is  nothing  but  hay  broke  into  very  little  pieces  or  fhreds,  and  deprived  of 
its  juices.  And  thereafon  why  the  dung  of  other  animals  will  not  do  the 
fame,  is,  that  horfes  excrements  are  retain’d  a  confiderable  jime  in  the  little 
facculi  of  the  inteftines,  while  all  the  humidity  may  be  exprefs’d.  So  that 
even  a  horfe’s  dung,  when  under  a  Diarrhaa ,  will  not  have  the  effect  *. 


*  My  Lord  Bacon ,  indeed,  fuggefts,  that 
*  the  fire  produced  by  any  putrefied  thing, 
is  very  different  from  -folar  Fire.  But  this 
is  a  deception  :  for  that  produced  by  the 
dung  of  an  animal,  if  it  be  rece  ved  in  a 
.  veflel  hermetically  feal’d,  is  found  to 


have  the  very  fame  effeff  on  the  veflel, 
and  the  matters  therein  contain’d,  as  the 
fame  degree  of  the  fun’s  fire.  The  dung, 
e.gr.  of  a  horfe,  being  laid  by  itfelf  for 
fome  time,  grows  incredibly  hot.  Boer - 
hetave  Cod.  Impref, 
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30,  The  third  way  of  collecting  this  fire,  is  by  the  admixture  of  chemical  Jev^rfire  coU 
liquors  :  As  when  two  liquors,  .which  in  themfelves  are  cold,  being  mixed 
together,  raife  an  effervefcence,  and  at  length  a  vehement  heat  f.  By  2«w- 

fuch  means,  a  fire  is  fometimes  produced  beyond  any  thing  the  thermo¬ 

meter  can  meafure. 

Thus,  fpirit  of  nitre,  and  oil  of  cloves,  fuddenly  mix’d,  raife  a  fire  spirit  'of  nitre 
nothing  inferior  to  that  collected  by  M.  Villettes  mirrour  :  or,  in  lieu  oiani  oilofcloves’ 
oil  of  cloves,  any  other  oil,  heavier  than  water,  may  be  ufed  :  But  fuch 
experiments  are  not  made  without  great  danger.  This  method  of  col¬ 
lecting  fire  was  firft  difcover’d  by  Ol.  Bonichius. 

40,  Fire  is  collected  by  the  contiguity  of  air  to  certain  bodies  :  e.  gr.  toj By  phofphorus, 
phofphorus,  which  is  a  fubftatice  procurable  from  the  putrefied  parts  of 
all  animals  and  vegetables.  For,  after  extracting  the  water,  oil,  and  fait 

from  the  fame,  if  you  continue  to  urge  them  with  a  vehement  fire,  you  will 

have  a  blueilh  fmoke, which  fihines  in  the  dark  ;  and  which,  being  caught 
in  a  receiver,  and  condenfed  by  proper  cold,  conftitutes  what  we  call 
phofphorus  11 :  which  may  be  kept  in  water  for  twenty,  nay  forty  years, 
without  any  diminution  of  its  properties  ;  but  if  expos’d  ,  to  the  air, 
immediately  takes  fire :  whence  it  appears,  that  the  mere  attrition  of 
the  air  may'excite  fire  *. 

5th 


|  Take  fome  ounces  of  ftrong  oil  of 
vitriol,  and  (haking  it  with  three  or 
«*  four  times  its  weight  of  common  water; 

tho*  both  the  liquors  were  cold  when 
“  put  together,  yet  in  their  mixture  they 
4‘  will  immediately  grow  intenfely  hot, 
“  and  continue  confiderably  fo  for  fome 
Ci  time.  Boyle  Meehan.  Orig.  of  Heat. 

II  Phofphori,  in  general,  fays  M.  Le- 
mery,  may  be  confidered  as  fo  many  fpun- 
ges,  full  of  fire,  or  the  matter  of  light, 
which  is  fo  weakly  retained  therein,  and 
by  fo  (lender  a  hold,  that  a  fmall  external 
force  is  fufheient  to  put  it  in  a  condition 
to  exhale,  in  a  lucid  form,  and  fometimes 
even  to  burn  the  bodies  that  come  in  its 
Way.  Mem.  del' Acad.  An.  17 13. 

*  It  has  been  above  obferv’d,  that  there 
is  no  body,  which  can  be  eftec’med  a 
magnet  with  refpeCt  to  fire,  i.  e.  no  body 
which  attracts  it  by  any  peculiar  virtue, 
more  than  other;  and  yet  our  author  here 
furnifhes  fome  contiderations  on  phofpho¬ 
ri,  which  feern  to  evince  the  contrary  ; 
ar  leaft  as  they  are  dated  in  the  printed 
copy.  “  The  fourth  way  of  collecting 
tire,  he  obferves,  is  in  fome  meafure 
“  magnetical,  K  perform’d  by  means  of 
certain  bodies  peculiarly  difpoled  to  im- 


f  “  bibe,  and  retain  fire.  For  that  there  is 
|  “  fome  peculiar  agreement  and  attraction 
“  between  fire  and  certain  bodies,  is  evi- 
“  dent,  among  other  things,  from  black 
“  bodies,  which,  as  already  obferved,  ab- 
“  forb  almoft  all  the  fire  that  falls  on  ’em, 
“  whereas  other  bodies  reflect  a  great 
“  part  of  it,  and  fome,  all.  Other  in- 
“  fiances  of  fuch  agreement  we  have  in 
“  the  phofphorus  Baldum,  and  Bononian 
“  done;  which  when  duly  prepared  have 
“  all  the  characters  of  attra&ives  :  thus, 
“  being  immediately  expofed  in  a  dark 
“  place,  they  do  not  afford  any  light;  but 
“  expole  ’em  firft  to  the  fun  awhile,  and 
“  they  will  then  fhinein  the  dark,  as  ha- 
“  ving  imbibed  a  dock  of  fire,  and  lodg’d 
“  it  in  their  fp'ongeous  fubftance,  to  be 
“  difpenfed  again  by  degrees.  The  like 
“  may  be  faid  of  the  phofphorus  made  of 
“  human  urine,  and  other  chemical  pre- 
“  parations,  which  receive  fuch  a  propor- 

1“  tion  of  fire  in  the  preparation,  and  re- 
“  tain  it  fo  well  in  their  un&uous  fub- 
“  fiance,  that  it  (hall  keep  there,  in  wa- 
“  ter,  for  20  years  :  and  upon  the  firft 
“  laying  it  open  to  the  air,  take  fire,  and 
“  exhale  in  lucid  fumes  ;  leaving  nothing 
“  behind  but.an  acid  raalagma,  like  oil  of; 
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the  m'xture  of 
two  fJ-d  bodies. 
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5th  Way  of  collecting  fire,  is  by  two  folid,  quiefcent  bodies,  moiflen’fl 
a  little,  then  ground ,  mix’d  together,  •  and  prefs’d  with  a  proper 
weight.  Thus,  if  you  take  equal  portions  of  fteel  filings,  and  fulphur  in 
powder,  moiften  ’em  with  a  little  water  fufficient  to  form  ’em  into  a  fort 
of  pafte,  and  thus  hide  'em  under  ground,  well  prefs’d  down  ;  they  will 
fmoke,  heave,  and  at  laft  catch  a  vehement  flame  f.  Dr.  Lifter,  in  his 

writings 


“  fulphur  per  camp  an  am ,  or  oil  of  vitriol. 
“  Not  that*  wc  fuppofc  the  fire  fix’d  and 
“  quiefcent  all  the  while  in  the  body  of 
“  the  pholphorus  ;  for,  that  it  has  a  real 
“  motion  all  the  while,  is  evident  hence, 
44  that  if  you  obferve  it  in  any  dark  place, 
“  in  the  fummer  time,  you  will  find 
“  ir  continually  fulminating  and  emit- 
“  ting  flafhes  :  tbo’  with  all  this  it  fcarce 
44  lofes  any  thing  of  the  fire.  So  that  the 
“  fire  is  not  fix’d  in  the  phofphorus,  but  in 
44  a  continual  undulatory  motion. 

f  “  By  putting,  a  confiderable  quantity 
“  of  dry  fait  of  tartar,  in  the  palm  of  my 
“  hand,  and  wetting  it  well  with  cold 
“  water,  there  has  been  a  very  fenfible 
44  heat  produced  in  the  mixture  :  and 
44  when  I  have  made  the  trial, with  a  large 
44  quantity  of  fait  water,  in  a  viol,  the 
44  heat  proved  very  intenfe,  and  continued 
“  to  be  fenfible  for  a  long  time  after. 
Boyle  Mech.  Orig.  of  Heat. 

“  ’Tis  known  that  falr-pctre  being  put 
“  into  common  water,  produces  a  fenfi- 
“  ble  coldnefs  therein,  as  it  doth  alfo  in 
44  many  other  liquors  ;  but  the  fame 
44  fait,  put  into  a  liquor  of  another  confti- 
“  tution,  may  have  a  quite  different  etlett  ; 
44  appears  by  mixing  8  ounces  of  fine 
44  falt-petre  in  powder,  with  6  ounces  of 
“  oil  of  vitriol  :  for  here  a  fair,  not  only 
44  actually  cold,  but  with  regard  to  many 
44  other  bodies,  potentially  fo,  mix’d  with 
44  oil  of  vitriol,  which  is  fenfibly  cold 
44  too  ;  quickly  conceives  a  confiderable  de- 
gree  of  heat,  whofe  eftefls  alfo  become 
44  vifible  in  the  plenty  of  fumes,  emitted 
44  by  the  heated  mixture".  And  tho’  gun- 
44  powder  feems  to  be  of  a  very  fine  na- 
“  cure,  yet  if  fome  ounces  of  it,  reduced 
41  to  a  powder,  be  thrown  into  four  or 
44  five  times  as  much  water  ;  it  will  very 
44  manifelily  impart  a  coldnefs  to  it ;  as  ex- 
44  perience  made  with, as  well  as  without, 
feal’d  thermometer,  has  affured  me. 

ibid > 


44  T  have  made  an  experiment,  fays  Mr. 
44  Boyle,  in  which  two  liquors,  whereof 
44  one  was  natural,  did,  by  being  fevcral 
“  times  feparated,  and  rcconjoined  with- 
44  out  addition,  at  each  conjunction  pro- 
44  duce  a  fenfible  heat.  An  inftance  of 
44  this  kind  we  have  in  fait  of  tartar,  from 
44  which,  after  it  had  been  once  heated 
“  by  the  aftufion  of  water,  we  abftra&cd 
44  the  liquor  without  violence  of  fit  e,  till 
44  the  fait  was  again  dry  ;  and  then  putting 
44  on  water  a  fecond  time,  the  fame  fait 
44  grew  hot  again  in  the  viol,  and  produ- 
44  ced  the  like  heat  u  third  time,  and  might 
44  probably  have  done  it  oftener. 

44  Perhaps  the  heat  may  much  depend 
“on  the  particular  difpofition  of  the'cal- 
44  cincdbody,  which  being  deprived  of  its 
44  former  moifture,  and  made  more  po- 
44  rous  by  the  fire,  acquires,  by  means  of 
44  thofe  igneous  effluvia,  fuch  a  texture, 
44  that  the  water,  impelled  by  its  own 
44  weight,  and  the  preifure  of  the  atmo- 
44  fphere,  is  able  to  get  into  a  multitude  of 
44  its  interfaces  at  once;  fuddenly  diflolve 
44  the  alkalizate  fairs  it  every  where  meets 
44  with  ;  aud  briskly  disjoin  the  earthy  and 
44  folid  particles  that  were  blended  with 
44  them,  which  being  exceeding  nume- 
44  rous,  tho’  each  of  them  perhaps  be 
44  very  minute,  and  moves  but  a  very  lit- 
44  tie  way,  yet  their  multitude  makes  the 
44  confufed  agitation  of  the  whole  aggre- 
44  gate,  and  of  the  particles  of  the  water 
44  and  fait,  vehement  enough  to  produce  a 
44  fenfible  bear.  Id.  ibid. 

Arid  the  lame  that  is  here  fhewn  of 
heat ,  does  likewife  appear  of  its  oppo- 
fite,  cold.  44  Mr.  Beyle  obferves,  that  a  more 
44  intenfe  degree  of  cold  may  rcfult  from 
44  a  mixture,  than  was  to  be  found  in  ei- 
44  ther  of  the  ingredients  a-parr  ;  and  al- 
44  fo  that  a  confiderable  coldnefs  may  be 
44  begun  between  bodies,  neither  of  them 
44  actually  cold  before  they  were  put  to- 

u  gethex. 
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writings  upon  foflils,  oblerves,  that  tiie  pyrites  contains  iron  and  fulphur  ,• 
whence  it  is,  that  when  a  little  moiften’d  it  takes  fire.  And  hence,  accord¬ 
ing  to  him,  the  pyrites  under  ground  happening  to  be  wafh’d  by  rills  or 
flreams  of  water,  kindles,  and  explodes  :  and  thus  arife  earthquakes,  vulca- 
•no’s,  &c. 

Xhefe  are  the  chief  ways  of  colleding  fire,  from  which  appears  how  ener- . 
mous  the  popular  opinion  is,  that  fire  can  only  be  produced  either  by  the 
fun,  or.fome  fire  already  exifting  under  the  earth.  We  add, that  the  quantity  of 
fire  in  tne  univerfe,  is  fix’d  and  immutable  ;  and  that  in  the  iijflances  now- 
recited,  we  only  collect  more  ©f  it  into  one  place,  and  consequently  leave 
the  lefs  in  another  :  to  that  the  hotter  one  place  is,  the  colder  is  another. 
Hence  ‘ Troy  cannot  be  burnt  without  robbing  Ida  oi  its  fire  :  and  thus  wa¬ 
ter  freezes  fo  much  the  more  readily,  and  the  more  Itrongly,  as  there  is  a 
greater  fire  not  far  off. 


**■  gether.  Having  brought  a  glafs  full  of  j 
“  water  to  fuch  a  temper,  that  its  warmth  » 
**  made  the  fpirit  of  wine  in  the  fealed  1 
“  weather-glafs  manifeftly  afeend,  I  took  3 
“  out  the  thermometer  and  laid  it  in  pow- 
“  dcr’d  fal-armoniac, warmed  beforehand, 
“  whereby  the  tinged  liquor  was  made  to 
“  afeend  much  quicker  than  juft  before  by  ! 
“  the  water;  and  having  prpfently  remov- 
cd  the  inftfumentr  into  that  liquor  again, 

“  and  poured  the  warmifh  fal-armoniac 
“  into  the  fame,  I  found,  that  within  half 
<c  a  minute  or  lefs,  the  fpirit  of  wine  bc- 
“  gun  to  fubfide,  and  fell  above  a  whole 
“  divifion  and^-  below  the  mark  at  which 
**  it  flood  in  the  water,  before  the  liquor 
or  fait  were  warmed.  Nor  did  the  fpi- 
“  rit  in  a  great  while  reafeend  to  the 
“  height  it  had  when  the  water  was  cold. 
Ibid. 

“  We  took  a  fmall  feal’d  thermometer, 

“  whofe  ftem  was  divided  into  equal 
“  parts,  by  little  fpccks  of  amcl,  thatfharp 
**  liquors  mighr  not  eat  off,  nor  fpoil  the 
“  marks.  The  ball  of  this  inftrument  we 
“  put  into  a  {lender  cylindrical  veffcl,  and 
“  more  than  cover’d  it  with  ftrong  oil  of 
vitriol ;  and  left  it  there  a  while  to  be 
“  reduced  to  the  temper  of  the  furround- 
“  ing  liquor  ;  then  we  caft  upon  it  by  de- 
“  grees  fal-armoniac  well  powder'd,  which 
“  being  foon  furioufly  wrought  upon  by 
“  the  menftruum,  a  feen.ing  eftecvefcence 
“  was  produced  in  the  couftift,  with 
“  great  noife  and  much  froth,  which  more 
“  than  once  was  ready  to  run  out  of  the  j 
veftel.  But  for  all  thisfeeming  ebulli-j 
“  tion,  the  mixture,  inftead  of  proving* 


“  hot,  did  really  grow  gradually  colder, 
“  as  appeared  not  only  to  the  touch,  hut 
“  by  the  ‘defeent  of  the  tinged  fpirit  of 
“  wine.  But  pouring  this  a&ually  cold 
“  mixture  into  three  or  four  rimes  its 
“  weight  of  common  water,  which  was 
“  likewife  actually  cold  ;  this  fccond  mix- 
“  ture  immediately  grew  fo  hot,  that  I 
“  could  not  keep  my  finger,  for  a  minute 
“  or  two  upon  the  outfide  of  the  contain- 
“  in£  glafs.  Id.  ibid. 

“  To  12  ounces  of  fal-armoiaiac  we  pur, 
“  by  degrees,  an  equal  weight  of  water  ; 
“  andwhilft  the  liquor  diffolved  the  fair, 
“  and  by  the  aflipn  produced  a  great  cold- 
“  nefs,  we  warily  poured  in  12  ounces  of 
“  good  oil  of  vitriol ;  whence  a  notable 
“  degree  of  heat  was  quickly  produced  in 
“  the  glafs,  wherein  the  ingredients  were 
“  mixed,  though  it- feem’d  unlikely,  that 
“  the  two  liquors,  which  uiually  with  fal- 
“  armoniac  do  each  produce  an  intenfe. 
“  cold  ;  fhould,  upon  afling  together, 
“  produce  the  contrary  quality.,’  Id, 
“  ibid. 

“  In  rnoft  of  the  experiments  hitherto 
“  propofed,  cold  is  regularly  produced  in 
“  a  mechanical. way  ;  but  in  fome  fort  of 
“  trials,  I  found  the  event  varied  by  un- 
“  obferved  circumftances,  fo  that  mani- 
“  feft  coldnefs  would  be  fomerimes  pro- 
“  duced  by  mixing  two  bodies  together, 
“  which  at  another  time,  would  upon  u- 
“  nning  difelofe  a  manifeft  heat  ;  and 
“  fometimes  again,  tho’  more  rarely, 
“  would  have  but  a  very  faint  degree  of 
“  either.  Ibid . 


Away, 
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Away,  then,  with  that  empty  dread,  that  the  world  may  one  day  be 
confumed  by  fire:  for,  from  what  has  already  been  fhewn,  *tis  impoffijle  : 
\Te  mean  phyfically,  fo  ;  and  without  fetting  afide  the  order  of  nature. 
;  apprehenfion  lets  vain,  that  we  fhall  come  at  length 


We  mean  r.v _ _  . 

-Nor  is  the  apprehenfion 
Are. 


to  want 


Of  the  \ Tabulum ,  or  Food  of  Fire. 

* 

OT«TpTre,  thus  collected  by  attrition,  &c.  foon  appears  to  perifli  :  but  in  rea- 
ZwFdtn  *  ^  PHiy  difperfes  again,  in  which  date,  as  already  fhewn,  it  does 

not  affect  our  fenfes,  and  confequently  peri  flies  to  us.  Unlefs,  therefore, 
the  fire  thus  collected,  be  fome  way  or  other  retain’d,  it  foon  uiffipates  and 
difappears,  which  diffipation  is  found  to  be  in  the  ratio  of  the  denfity  of 
the  ignited  body  or  medium,  wherein  it  exifts.'  Thus  red-hot  iron  lofes 
its  heat  much  fooner  in  air  than  in  vacuo  ;  in  water,  850  times  fooner  than 
in  air  ;  andain  mercury  vaftly  fooner  than  in  water  ;  and  fo  of  the  reit  : 
the  extinction  being  always  the  quicker,  as  the  medium  is  denfer. 

Now,  to  prevent  this  diffipation  of  fire,  it  is  to  be  fuftain’d  by  fome 
proper  matcer,  which  we  call  its  pabulum  or  fuel  ||.  By  pabulum,  therefore, 
we  mean  any  body,  which  applied  to  fire  collected  by  any  means,  retains 
it  in  that  ftate,  and  prevents  its  difperfion. 

But  this  pabulum  is  not  fire  it  felf,  nor  is  it  at  £11  convertible  into  fire  : 
for  if  fire  be  fct  to  fpirit  of  wine/the  whole  of  it  will  vanifh,  and  be  converted 
into  flame*;  and  yet  the  whole  may  be  converted  again  into  fpirit  by  the  appli¬ 
cation  of  proper  veflels.  And  the  fame  holds  of  fulphur,  or  any  other  com- 
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fml. 


by 


\Fuel  what. 
Different  from 


3? nel  after  bur- 

^aifc°vl'a  buftible  body,  the  minuted;  part  whereof  is  not  loft  in  burning;  as  appears 
from  trying  it  in  veflels  exactly  clos’d.  In  veflels  open  to  the  air,  indeed, 
a  great  part  is  loft,  being  carried  off  in  flame,  fmoke,  &c.  But  this  only 
arifes  hence,  that  the  principles  into  which  the  body  is  refolved  by  fire,  are 
volatile.  Hence  it  appears,  that  the  pabulum  of  fire  is  not  converted  into 
fire,  notwithftanding,  that  a  great  part  of  it  difappears,  when  lighted  in 
the  open  air,  and  to  vulgar  eyes  feems  converted  into  flame. 

®u,  w  fulphur,  The  only  pabulum,  or  food  of  fire  in  all  nature,  is  oil ;  commonly  known 
the  only  frojter  under  the  name  of  fulphur*.  ' 

Thus,’ 


j|  il  There  arc  two  ways  of  preferving- 
a  fire  ;  firft  by  bodies,  which  receive  and 
“  retain  it,  without  being  deftroyed,  or 
e‘  diffipated  thereby  :  and  fuch  are  phof- 
“  phori,  above  mentioned.  Thefecond  by 
affording  it  a  continual  fupply  of  fuel , 
“  i.e.  of  matter  proper  to  retain  it,  till 
tl  being  render’d  volatile,  and  difperfed 
4‘  in  form  of  flame,  frefh  matter  is  added. 
Botrhave ,  Cod ,  imprff 


(  *  One  great  effeft  of  the  matter  of  light, 

;  diflu  fed  among  terreftrial  bodies,  is,  ac¬ 
cording  to  the  younger  Lemery ,  that  being 
.  detained,  and  mix’d  along  with  certain 
i  compofitions  of  fait,  earth  and  water,  it 
I  therewith  forms  oils,  fats,  and  in  a  word 
all  inflammable  matters,  which  are  only 
fuch  in  virtue  of  the  particles  of  Are  ;hey 
contain.  What  principally  inclines  us 
to  this  opinion,  is,  that  in  the  analysis, 

fuch 
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Thus,  in  vegetables,  which  feed  and  fu (la in  fire,  there  is  no  other  in  - 
flammable  part  but  oil.  For  the  water  and  fait,  if  thoroughly  purg’d  oiin'wgetabUs'. 
all  the  oil,  are  found  to  damp  and  exiinguifli  fire  :  and  as  to  the  fpirit,  nei¬ 
ther  does  this  burn  ;  and  the  earthy  part,  no  body  will  imagine,  fhouid 
maintain  Are  ;  It  may  indeed  retain  it  fora  while;  but  no  otherwife  than 
as  gold,  or  a  ftone  ignited  will  do.  Accordingly,  extracting  all  the  oil 
from  a  plant,  it  ceafes  to  be  any  longer  combuftible. 

This  oil  is  found  in  two  manners  firft  in  a  folid,  and  fecond-  on  appears  m 
ly  in  a  fluid  form  :  In  the  firft,  are  the  oils  contained  in  all  vegetable**'0 
animal  fubftances,  and  which  appear  in  manner  of  a  carbonaceous  blacknefs. 

Thus,  if  you  take  a  pound  of  the  w’hiteft  wood,  expofe  it  in  the  middle A  Caal 
of  the  fire,  till  it  ceafe  fmoking,  and  then  plunge  it  in  cold  water;  the 
white  wood  firft  converted  into  a  fhining,  glowing  brand,,  w  ill  now  be  a 
black  coal.  And  the  blacknefs  here,  is  only  the  oil  of  the  vegetable 
rarefied  by  the  heat  of  the  fire,  and  fpread  o'er  the  furface  of  the 
earthy  part  of  the  vegetable.  If  the  coal  remain  too  long  in  the  fire,  the 
oil,  too,  will  be  diflipated,  and  nothing  left  but  the  bare  white  calx  or  earth. 

The  cafe  is  the  fame  in  animals,  which  have  nothing  inflammable*  in  ’em  on  the  only  cm— 
befide  their  oil.  Their  water  and  fait,  freed  of  all  oil,  do  by  no  means 
ftainfire;  and  their  earth  is  not  at  all  combuftible.  Confequently,  animals 
can  burn  no  longer  than  they  have  oil.  This  is  evident  hence,  that  the 
bones  of  animals,  which  while  they  retain’d  their  oil,  would  burn  more.' 
fiercly  than  wood  it  felf  ;  yet,  when  that  is  gone,  fo  far  are  they  from  being 
combuftible,  that  they  make  the  greateft  oppofition  and  refiftar.ee  to  fire  ; 
as  is  evident  from  the  refiners  cuppels,  which  are  made  hereof.  ■ 

For  foftils,  they,  too,  take  fire,  io  far  only  as  they  contain  fulphur  :  their 
earth,  water,  and  fairs  do  none  of  them  burn  :  nay,  and  their  very  fulphurs, 
and  bitumens  remain  incapable  of  firing,  as  to  their,  faline  and  acid  parts  j 
and  are  only  inflammable  as  to  their  oiiy  ones. 

From  what  has  been  faid,'  we  may  gather,  that  oil  is  the  only  body  in 
nature  which  can  preferve  fire  ;  and  confequently,  in  this  view,  oil  may 
be  deem’d  a  fort  of  magnet  or  attractive,  with  refpeet  to  fire  f.  Now,  oil 


fuch  bodies, arc  reduced  into  fait, earth,  wa¬ 
ter,  and  accrtain  fine  fubrle  matter  which 
pafles  thro’  rheclofeft  vefiels;  fo  that  what 
pains  foever  the  arcift  ufes  not  to  lofeany 
thing,  he  ftill  finds  aconfiderable  diminu¬ 
tion  of  weight. 

’Tis  certain  that  fait,  earth,  and  water, 
whether  united  together,  orfeparated,  ne¬ 
ver  become  inflammable  ;  but  even  hinder 
or  retard  it,  in  bodies  that  are  inflamma¬ 
ble.  It  may  even  be  advanced,  that  thefe 
principles  are  of  no  ufe  in  the  compofition 
of  inflammable  bodies,  but  to  detain  and  ar- 
refl:  the  particles  of  fire,  which  arc  the 


real  and  only  matter  of  flame;  and  which 
only  rifes  into  the  air  under  this  form, 
when  the  inflammable  body  having  been 
expofed  to-fome  external  fire,  has  had  its 
cells  or  veficulae  broken  up,  and  the  con¬ 
tained  fire  fet  at  liberty.  It  appears, 
therefore,  to  be  the  matter  of  flame  that 
the  artift  lofes  in  decompounding  inflam¬ 
mable  bodies.  Mem.  cie  l  Ac  ’ d .  An.  1715. 

f  M.  Homherg,  indeed  contends,  that 
fulphur  or  oil  is  fire  it  felf;  or  that  there 
is  no  fulphur  befide  fii e.  In  the  analyfis 
of  oils,  fays  that  author,  their  whole  ub- 
ftance  becomes  reduced  into  a  deal  of  a- 

queous 
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n’  Us  iuall‘y'  is  a  body  whofe  parts  are  eafily  chvifible,  but  withal  are  fo  branchy  and 
:  tenacious,  that  ’cis  with  difficulty  they  let  each  other  quite  go  :  in  which 
it  differs  from  water,  whofe  particles  are  equally  divifible,  but  not  fo 
branchy,  nor  catching  fo  much  on  one  another :  as  appears  by  pouring  a  lit¬ 
tle  water  on  a  polifh’d  mirror  •  for  it  may  be  wholly  wiped  off  again,  with¬ 
out  the  lead:  (lain  j  whereas  oil,  and  all  deaginous  bodies,  as  fpirft  of  wine, 
h  ;  balms,  refins,  &c.  will  ftill  leave  fome  mark  behind 

fuel. **  Oil,  then,  feeds  andfuftams*  fire  by  its  particles  being  hook’d,  and 
adhering  to  each  other,  fo  as  to  fuftain  the  impetus  or  effort  of  the  fire, 
which  tends  to  divide  and  difperfe  them  ;  and  to  be  put.  into  a  rotatory 
motion,  rather  than  let  one  another  go  :  Which  rotation  is  fo  exceedingly 
jrorv affeSed by fwi ft,  that  no  body  except  fire  can  follow  it  with  eq.ual  velocity.  In  the 
mean  time  the  fire,  during  this  rotation,  does  fo  comnfinute  the  oil,  and 
break  off  its  branchy  particles  ;  that  being  no  lorige/ glutinous  oradhefive, 
they  cannot  hang  together ;  and  confequentiy  become  incapable  any  longer 
ifotv  confnmed,t o  fuftain  the  fire,  and  thus  are  diffipar.ed,  and  thefire  extinguilheu  ;  unlefs 
tZgfaf/jed™  fuel  be  fupplied  from  time  to  time. 

'whence, fome  oils  This  oil,  the  purer  and  more  fubtile  it  is,  the  eafier  it  is  inflamed,  and 
c^e  ^tter  for  feeding  fire  :  Thus  alcohol,  the'moft  fubtile  of  all  oil,  catches 
tbm!  ar>  flame  at  the  fmalleff  fire  ;  For  it  is  to  be  obferv’d,  that  no  off  catches  fire, 

till  it  firft  be  heated  }  and  that  the  coarfer  and  thicker  the  oil,  the  greater 
degree  of  heat^muft  it  conceive  e’er  it  flame.  And  hence  the  reafon  why 
alcohol,  fo  fine  and  fubtile  as  it  is,  fhould  take  fire  fo  readily.* 

Tthe  thinner  oil  The  larger  fur  face  this  oil  is  fpread  into,  the  fooner  it  takes  fire  ;  as 
ZwZidityit  is  evident  in  certain  bodies  which  catch, and  nourifh  the  fmallefi  ipark  :  For 

■catchesjire.  charcoal  is  nothing  but  earth  thinly  fpread  over  'with  oil;  or,  it  is  oil  it 

felf,  ftretch’d  over  thin  plates  of  earth,  and  thus  extended  to  an  infinite fuper- 
■ficies ;  the  water,  volatile  oil,  and  fait,  being  all  firft:  carried  off:  a  appears 
from  the  very  method  of  making  charcoal.  Thus,  if  you  apply  a  paper  to 
the  fire,  it  firft  expels  its  watery  part,  inform  of  fmoke :  tnen  yields  a 
ftench,  and  lets  go  its  more  volatile  oils  :  then  it  grows  brown  ;  and  at 
-length,  when  nothing  but  the  earth  and  oil  remain,  black.  The  oil  being 
now  fpread  into  thin  lamella?,  in  form  of  a  blackifh  foot. 


■  queous  matter,  fome  infipid  earth,  and  a 
little  fait,  partly  volatile  and  partly  fixed  ; 
the  real  principle  fulphur,  which  connec¬ 
ted  thefe  feveral  ingredients  together,  to 
make  an  oil,  being  loft  in  the  operation. 
The  fame  befalls  the  fulphur,  in  all  bodies 
whatever,  that  undergo  a  rigorous  analy 
•fis  ;  fo  that  we  have  no  pofinve  way  of  ar 
riving  at  the  knowledge  of  its  nature  by 
the  decompounding  of  mix t  bodies:  hence 
he  was  led  to  examine  it,  by  making  ar 
tificiai  mixes  or  eumpofitions.  And  the 
■ireful t,  he  affures  us,  of  a  great  number  of 


operations  of  this  kind,  give  him  plain  in¬ 
dications,  that ’t is  fire  is  the  principle  ful¬ 
phur,  and  that  this  is  toe  only  a&ive  mat¬ 
ter  in  all  bodies. 

To  fupport  this  opinion,  he  endeavours 
to  fhewthat  fire,  or  the  matter  of  light,  is 
always  in  motion  and  a&ion  ;  and  that 
this  matter  may  be  introduced  into  the  o- 
thcr  principles,  change  their  figure  and 
augment  their  weight  and  bulk,  and  con¬ 
nect  ’em  rogethe  ,  fo  as  to  produce  ail  the 
mixts  which  fall  under  our  obfervation. 
Man,  dc  l' Acad.  An.  1  ~c  5. 


There 
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There  is  no  the  body  feeds  a  fparkling  fire  like  charcoal ;  nor  any  body  that  Coal  its  nuaL.y 
catches  a  fpark  fo  readily  :  not  fulphur  it  felf.  And  hence,  to  render  gun¬ 
powder  the  more  eafily  inflammable,  the  fineft  charcoal  duft  is  added  to 
the  other  ingredients,  nitre  and  fulphur. 

Now,  coal  may  be  either  made  of  the  parts  of  animals,  or  vegetables  ; 
by  only  burning  ’em  to  a  blacknefs,  and  then  extinguifbing  the  fire  :  or,  by 
making  ’em  undergo  the  greateft  degree  of  fire  poffible,  in  a  clcfe  veflfel. 

Thofe  chiefly  ufedfor  a  ready  fufception  of  fire,  are  made  of  linnen  cloth  thereof , 

burnt  to  a  blacknefs,  and  then  immediately  extinguifhed ;  or  of  fmall  wood, 
particularly  the  branches  of  beech,  burnt  in  like  manner,  and  then  pulveri¬ 
zed  :  either  of  which  catch  the  fmalleft  fpark  of  fire. 

i9.  The  fineft,  and  fubtleft  fort  of  coal,  is  that  made  of  paper,  burnt  to 
its.  utmoft  blacknefs,  and  theu  extinguifh’d.  This  will  catch  the  feebleft 
fpark. 

2°,  Linnen  burnt,  and  extinguifhed  in  the  fame  manner,  affords  a  pure 
coal,  which  very  eafily  takes  fire. 

3°,  Soot,  which  is  nothing  but  oil  it  felf  flicking  to  the  chimneys, 
readily  burns;  as  plainly  appears  from  conflagrations,  which  frequently  be- 
*gin  in  foul  chimneys,  from  a  Angle  fpark  of  fire. 

•  __ 

Which  Bodies  are .  Tabula ,  cr  Fuel  of  Fire. 

i9,  A  LL  vegetables,  without  exception,  afford  a  food  for  fire.  Jul.  Cafar,Aii  vegefalks 
indeed,  and  the  elder  Pliny ,  relate  of  the  larch-tree,  that  it  will  not 
burn  ;  but  this  is  cliredly  falfe,  the  tree  abounding  very  much  in  oil. 

But  the  drier,  and  more  ponderous  vegetables  are,  the  more  lafling  fire 
do  they  afford  ;  as  containing  the  more,  and  the  purer  oil  than  thofe  ligh¬ 
ter,  &c.  And  hence,  the  more  oleaginous  trees,  which  yield  balm,  pitch, 

&c.  are  ufed  to  be  call’d  tada}  torches.  If,  then,  the  oil  be  fpent,  either  thro’ 
time,  the  air,  worms,  or  the  like,  and  the  wood  turn’d  carious,  it  becomes 
unfit  for  burning.  So  alfo,  if  a  vegetable  be  defpoiled  of  its  oil  by  diftifla- 
tion,  codtion,  & c.  it  will  never  burn.  But  add  fome  of  this  oil  to  a  body 
before  no  ways  inflammable,  e.  gr.  to  mere  allies,  and  they  readily  take  fire. 

Green  wood  is  ufually  held  incombuftible  ;  and  yet  if  it  flay  in  the  fire  long 
enough  to  have  irs  aqueous  particles  evaporated,  it  burns  better  than  dry. 

The  reafon  is,  that  in  the  ufual  drying,  and  withering,  not  the  water  only, 
b-ut  fome  parts  alfo  of  the  oil  are  exhaled. 

While  a  vegetable  is  burning,  the  fire  not  only  moves  the  oil,  but  alfo  agi-jyw<r  ^  _ 
tatesand  drives, in  a  fort  of  vortex,  all  the  branchy  parts  in  the  vegetable:  and  the?  If  tie 

hence  its  effed  becomes  the  greater,  and  the  deftrudion  it  makes  more  confi-^*^We 
derable.  But  it  preys  on  the  oil  in  a  more  efpecial  manner,  by  reafon  the  te¬ 
nacity  of  its  particles  make  it  a  kind  of  focus.  And  hence  the  flame,  burning 
bodies  put  forth,  is  not  fire,  or  oil  alone  :  for  firft,  after  the  body  is  kin¬ 
dled,  fmoke  arifes,  which,  with  the  increafe  of  fire,  at  length  turns  to  flame. 

And  fmoke,  in  its  palfage  up  the  chimney,  leaves  foot  behind,  which  by  di- 
ftillation,  yields  a  volatile  fait,  an  inflammable  fpirit,  earth,  and  two  forts  its  ejfeft  hma- 
cf  oil ;  which  fhews,  that  the  flame  did  not  confift  of  oil  alone.  And  hence,  feJ  then^' 

M  m  fire 


Its  po'fonous 
quality. 
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fire  does  not  a<5t  merely  by  its  own  matter,  but  by  thoie  fpicula,  and  pieces 
of  bodies,  which  it  whirls  round,  and  at  length  darts  forch. 

'Charcoal,  a  fuel.  The  2d  pabulum  of  fire,  is  charcoal ,  prepared  from  vegetables  ;  and 
all  other  coal  prepared  of  the  bones  of  animals  which  have  oil  in  'em,  and 
are  capable  of  turning  black  by  burning.  For,  fuch  as  do  not  become  black 
in  the  fire,  it  is  to  be  obferved,  inftead  of  feeding,  do  really  fuffocate,  and 
How  prepared,  put  out  fire.  The  manner  of  preparing  charcoal  is  as  follows.  A  quan¬ 
tity  of  any  kind  of  green  wood  being  heap’d  up  intoapile,  with  a  little  dry 
intermix’d,  to  make  it  kindle  ;  and  the  whole  cover’d  externally  with  a 
coat  of  turf  ;  fire  is  fet  to  the  fame  :  when  the  whole  heap. is  found  fuffi- 
ciently  ignited,  they  extinguifh  it  again,  by  catting  in  earth,  and  fhutting 
out  the  air.  By  this  means  the  whole  heap  is  converted  into  black  coal ; 
whereof,  that  is  moft  priz’d  by  the  chemifts  which  is  made  of  beech : 
next,  that  of  oak. 

There  appears  to  befomething  poifonous  in  thefe  coals  ;  for  when  kin¬ 
dled,  they  exhale  a  vapour,  which  if  it  be  kept  up,  and  confined  in  a  clofe 
place,  caufes  vomiting, makes  a  man  reel, and  at  length  fuffocates  and  kills  him. 
The  nature  of  this  poifon  is  perfectly  unknown  :  Helmont  calls  it  gas  Jylveflre.  • 
Yet,  is  this  a  very  commodious  fuel  ;  as  it  maintains  the  fire  pure,  and 
makes  it  eafily  governed. 

30,  Turf,  whereof  there  are  two  kinds  :  thefirft,  a  glebe,  pared  from  of £ 
heathy  grounds,  in  fhape  of  a  parallelepiped  ;  which  may  be  reduced  to  the 
vegetable  kind.  The  fecond  is  dug  underground,  in  a  kind  of  fenny  places, 
called  mrjfes :  In  peat-moffes,  there  is  a  ttratum  fome  foot  deep  call’d  black- 
peat,  which  being  dug  up  with  proper  fpades,  and  dried  in  the  fun,  affords 
anda  fuel,  it  confifts  of  a  fat,  muddy,  blackilh  earth,  and  feems  to  have  a 
fihare  of  fulphur  :  and  the  fulphur  always  contains  bitumen,  which  is  a 
fort  of  neutral  between  fulphur,  and  vegetable  oil.  The  bafis,  then,  is  an 
earthy  matter,  which  contains  fofiil  falts  :  but  for  the  reft,  it  is  of  the  vegeta¬ 
ble  clafs.  The  greateft  quantity  of  fulphur  is  in  that  kind  which  yields 
ruddy  allies  not  unlike  crocus  martis :  the  fteam  or  fmoke  hereof  is  plainly  ful- 
phurous,  and  tinges  the  countenances  of  perfons  fitting  by  it  with  a  pale- 
nefs  like  that  of  death.  But  that  fort  which  yields  white  .allies,  is  the  beft. 

As  to  the  hiftoryof  turf,  or  peat:  by  the  pieces  of  putrified  wood,  fre¬ 
quently  dug  up  along  with  ’em,  and  by  the  hiftories  remaining  of  this 
country,  which  reprefent  it  as  anciently  cover’d  with  wroods;  ’tis  more  than 
probable  the  places  where  turf  are  now  found,  were  formerly  woods,  or  fo- 
refts  ;  which  fhedding  their  leaves,  and  at  length  the  trees  themfelves  tum¬ 
bling,  they  became  cover’d  over  with  mofs,  and  thus,  in  procefs  of  time, 
funk  to  their  prefent  depth  f. 

The  Dutch  turf  have  this  peculiar  to  ’em,  that  when  thoroughly  fired, 
G*iiar  qualities,  [bey  yield  no  fmoke,  but  bear  the  fire  with  great  firmnefs  for  fome  hours  ; 

when,  at  length,  they  fall  to  allies.  For  this  reafon,  Mr.  Boyle  us’d  to  pro¬ 
cure  ’em,  for  his  chemical  experiments,  from  Holland.  But  their  fmoke, 
when  but  half  lighted,  is  extremely  noxious  5  and  efpecially  in  a  clofe  place  : 

•\  An  account  of  a  peat-mofs  form’d  ex-  I  by  the  Earl  of  Cromarty,  in  the  Phi.'cfopht 
aftly  in  this  manner,  in  Scotland ,  is  given  us  [  Tranfaft,  N°,  330. 

infomuch. 
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infomuch,  that  it  will  fuffocate  an  animal  inclofed  therein,  without  any  pain 
or  perception  thereof. 

4^,  To  thefe  muft  be  added  fcjjil  or  pit-coal,  dug  out  of  pits  or  mines,  in*1'*'  or  fa-coal 
form  of  a  heavy,  black  fhining  glebe  j  Teeming  to  be  a  fpecies  of  femi-metal 
or  pyrites  :  it  contains  a  large  quantity  of  fulphur,  which  yet  is  different 
from  the  common  fulphur,  in  that  it  has  lefs  of  the  acid,  and  therefore  does 
not  fuffocate  fo  foon.  It  feeds  a  flame  fo  long  as  it  remains  black  ;  but  no 
longer  :  the  flame  bearing  a  near  refemblance  to  that  which  nitre  gives. 

The  more  clofe  and  compaft  thefe  coals,  the  more  vehemently  they  burn  ; 
they  are  fuppofed  to  have  fomewhat  of  a  metallic  nature  in  /em,  by  reafon 
they  make fuch confiderable alterations  in  bodies*. 

To  this  clafs  likewife  belong  common  fulphurs,  bitumens,  afphaltes,  am¬ 
ber,  naphta,  petrol,  agat,  &c.  which  are  a  purer  fort  of  foffil  coal,  and  bum 
accordingly  ;  they  contain  an  acid  fpirit  good  againft  the  plague,  but  perni¬ 
cious  to  the  breait. 

5q,  The  fat  of  all  animals,  which  burns  in  the  fire  :  and  the  oil  of  fifties,1^* 
as  whales,  & c.  ufed  to  feed  lamps. 

Hither,  likewife  may  be  referr’d  the  dung  of  animals,  which  feed  onj)HI,St 
herbs  ;  which,  dried  in  the  fun,  takes  fire,  and  flames.  Thefe  dungs,  par¬ 
ticularly  that  of  cows,  are  burnt  as  the  common  fuel  in  fome  of  the  northern 
countries  ;  but  their  fmoke  is  hurtful,  and  extremely  fetid. 

<5°,  We  may  add,  the  feveral  produ&ions  which  chemiftry  furnifhes  fromDhers  chemical 
oils.  Such  is  alcohol,  the  laft  effed  of  the  chemifts  fire,  which  burns  quite^*”w* 
away,  without  any  fume,  or  leaving  any  farces.  Camphor,  petroleum,  C ’7c. 
do  yield  a  fume. 

Now,  as  the  pabulum  of  fire  differs,  the  effeds  chemiflry  produces  by 
it,  are  found  to  differ. 

Thus,  the  fire  of  alcohol  is  the  pureft  of  all  we  know  of,  and  is  not  ca-  finXJf**** 
pable  of  being  heightened  :  the  next  are  the  oils  of  vegetables,  which,  them- 
purer  they  are,  the  purer  fire  do' they  afford. 

But  ’tis  impoflible  perfectly  to  purify  an  oil,  or  draw  all  that  is  hetero¬ 
geneous  out  ofit:  there  will,  at  leaft,  a  fhare  of  water  perpetually  remain, 
which  is  perfedly  incombuftible.  But  in  alcohol  there  is  neither  fait  nor 
earth,  nor  water  ;  and  accordingly  it. is  the  only  perfedly  inflammable 
matter  in  the  whole  univerfe.  The  next  are  oils  diftilTd  per  ruejtcam :  for 
in  boiling  and  fhaking  in  the  water,  they  lofe  their  fait  and  earth,  and  be-  • 

come  fo  much  the  purer,  as  the  diftillation  is  the  oftener  repeated. 

•  *  *  »  .  • 

*  “  The  fmoke  of  pit-coal  being  veryj“ufeful  thing  in  chemiftry,  to  be  able  to 
*l  offenfive,  and  other  inconveniences  at- S  “  char  coals,  without  theufeof  thofe  pots 
“  tending  its  ufe  ;  a  way  has  been  found  to  which  their  prefent  price  is  owing. 

.  “  to  char  and  reduce  it  into  coherent  maf-|‘£  In  Hclla7?d  they  have,  likewife,  a  way  of 
“  fes,  ofa  proper  fiz,e.  ’Tis  true  it  is  fold|“  charring  peat,  a  kind  of  turf,  which 
“  almoft  as  dear  as  charcoal  ;  yet  thofe  who  |  “  might  ferve  for  fuel  in  chemical  ope~ 

“  confume  large  quantities,  find  it  near  I  “  rations,  tho’  the  manner  of  charring  be 
“  twice  as  cheap,  bccaufe  it  lafts  much  !  “  not  yet  known  in  feveral  -countries, 

“longer,  and  gives  a  heat  far  move  in- j  “  where,  perhaps,  peat  might  be  found. 

“.lerie.  It  would  therefore  be  a  very  j  Boyle,  Ufeful.of  Ex  per.  FJnlofeph. 
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i°,  The  pureft  of  all  fires,  then,  is  that  colleded  from  the  fun,, 
which  always  remains  immutably  the  fame,  and  needs  no  pabulum  to  fu-r 
ftain  it.  ' 

20,  Next  to  this,  we  rank  the  pure  flame  of  alcohol. 

3°,  Then,  the  fire  procured  from  diftill’d  oils,  well  purified. 

4q,  Charcoal  yields  a  tolerably  pure  flame,  being  purg’d  of  its  water,  and 
fair,  and  nothing  but  oil  and  earth  left. 

5°,  Turf. 

6°,  The  moll  impure  of  all  is  pit-coal. 

The  Effect  of  Fire  different,  a?  the  Fire  is  of  a  different  kind. 


Differences  of 
jmoik. 


ALL  thefe  things  are  to  be  well  known,  and  diftinguifh’d  by  the  chemifl ; 
fffidfof  fife!  S ^  thefuccefsof  any  experiment,  depending  very  much  on  the  diverfity 
of  fire  :  for  tho’  all  fire,  in  it  felf,  be  perfectly  fimilar^  and  confift  of  ho¬ 
mogeneous  parts,  yet,  the  fame  individual  fire  being  retained  fucceffively 
in  feveral  pabulums,  will  have  different  effects ;  in  as  much  as  it  ads  by 
different  mediums.  So  that  tho*  fire  admit  of  no  diverfity,  confidered  as  fire  ; 
yet  it  does,  confider’d  as  to  the  bodies  it  is  inherent  in.  Even  reaforr 
would  tell  us,  that  the  effed  mull:  be  different,  if  the  operation  be  per¬ 
formed  with  fire  of  alcohol,  from  what  it  would  be  with  vegetable  turfi 
Mr.  Boyle ,  in  his  treatife  of  the  unforefeen  failure  of  certain  experiments ,  con¬ 
cludes,  that  a  great  number  of  experiments,  fuccefsfully  executed  by  fome, 
have  failed  in  the  hands  of  others,  merely  from  their  ufing  a  different  kind 
of  fire.  Thus  wood,  burnt  in  a  naked  fire,  yields  a  fmoke,  which  colled- 
ed  in  aclofeplace,  does  a  man  no  harm  ;  unlefs,  perhaps,  it  may  offend  his 
eyes  :  but  if  the  coals  be  extinguifhed  under  water,  or  a  weight  of  Hones;- 
and  then  kindled  again,  their  fmoke  is  certain  death,  fo  that  the  fame  fire, 
of  the  fame  matter,  in  the  fame  quantity,  and  the  fame  place,  makes  diffe¬ 
rent  changes  in  the  fame  objeds.  So  an  animal  being  inclofed  in-  the  half 
exhaufted  receiver  of  an  air-pump,  if  a  quantity -of  the  fmoke  of  turfs  be 
thrown  in,  it  will  foon  be  killed ;  but  not  with  a  like  quantity  of  the 
fmoke. of  wood. 

moving  the fre.  Nay,  the  very  manner  of  blowing  a  fire,  makes  an  alteration  in  its  ef- 
feds.  Thus,  we  have  it  from  Acojla ,  Lib.  IV.  c.  y.  that  the  filver,  from 
*  the  mines  of  Peru ,  cannot  be  fufed  by  a  fire  blown  with  bellows,  but  only 
by  fire  blown  with  a  wind  raifed  by  the  fall  of  a  catarad.  In  order  to  this, 
they  lay  conduit-pipes  from  the  tops  of  rocks,  thro’  which  the  water  de¬ 
fending,  agitates  the  air,  and  thusraifes  a  conflant  wind,  which  is  taken 
up  by  certain  tubes  difpofedfor  the  purpofe,  and' thus  direded  to  the  fire, 
which,  by  this  artifice,  readily  melts  the  metals.  And  ’twas,  probably, 
on  fome  fuch  like  account,  thac  the  gold,  brought  fome  years  ago  from 
Portugal  into  England  and  Holland ,  could  not  be  melted  in  either  of  thofe 
places,  and  yet  in  France  was  managed  eafily  enough. 
easing  water  Water  thrown  plentifully  upon  fire,  extinguifhes  the  fame  •  as  compref- 
fing  the  oils,  and  hindering  their  rotatory  motion.  But  if  the  water  be 

thrown 


on  it. 
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thrown  on  fparingly,  the  fire,  in  that  cafe,  overcoming  the  refinance,  breaks 
out  with  the  more  vehemence  I!. 

Air  has  a  very  great  effed  in  the  varying  of  fire  :  Thus,  the  heavier  the  du, bow  it  af- 
air  is,  the  more  violently  fire  burns; and  the  lighter,  the  lefs  ;  in  vacuo  it  fcarce***’*' 
burns  at  all,  unlefs  fome  way  colle&ed,  either  by  being  reflected  or  refrac¬ 
ted. 

When  the  atmofphere  is  lighteft,  and  the  barometer  (lands  the  loweft,  ^  the 
then  is  the  adion  of  fire  the  weakeft  ;  and  yet  even  then  it  is  much  greater  *tmoftbere, 
than  in  vacuo .  This  diverfity,  in  refped  of  the  ambient  air,  is  particular¬ 
ly  obferved  in  thefufing  of  metals  ;  it  being  known,  that  at  one  time  they 
will  run  much  fooneiyand  with  lefs  fire,  than  at  another.  Yetis  not  air  the 
foul  of  fire,  as  Centivoglio  ;  nor  the  pabulum  of  fire,  as  other  philofophers  ; 
nor  any  w'ay  conducive  to  the  produ&ion  thereof,  as  the  generality  of  peo¬ 
ple  imagine.  And  as  to  what  is  urg’d,  that  upon  removing  the  air,  the  fire 
immediately  perifhes;  it  is  not  univerfally  true  f  ;  as  appears  from  the  ob-1*/*  fumble- 
fervation  of  Dr.  Slare  and  others,  who  find  that  fire  may  be  produced  in  va-wu  'ont atr‘ 
cuo ,  by  mixing  the  fpirit  of  nitre  with  an  aromatic  oil  *.  Add,  that  phof-  Fbofthoms. 
phorus  dill  burns  in  vacuo ;  and  that  the  more  they  take  away  the  air  from 


||  In  the  experiment  of  the  phofphorus, 
we  obferve,  that  water  a&s  on  the  fire 
contained  in  the  phofphorus ;  in  that  it 
keeps  it  in,  and  prevents  its  confumption, 
and  diffipation.  Hence,  as  foon  as  the 
water  is  taken  away,  the  heat  and  fmoke 
immediately  confefs  that  the  fire  is  break¬ 
ing  out.  Add,  that  air  it  felf  does  alfo 
feem,  in  fome  meafure,  to  keep  in  the 
fire  contained  in  hot  water  ;  and  hinder  it 
from  efcaping  fo  faft  as  it  does  in  vacuo: 
Thus,  heating  two  equal  veflels  of  water 
equally,  and  then  putting  one  of  them  in 
a  receiver  ;  as  you  exhauft  the  air,  the  wa¬ 
ter  will  boil  vehemently,  and  foon  become 
barely  lukewarm  ;  while  the  other  re¬ 
maining  in  the  open  air,  has  neither  boiled 
nor  loft  any  fenfible  part  of  its  heat. 
Something  like  this  is  obferved  in  fhining 
wood  ;  for  fome  wood  having  rotted  in  the 
ground,  fhall  fhine  very  briskly  when  ta¬ 
ken  out  ;•  the  fire  having  been  kept  in  by 
the  contiguous  earth  :  but  in  a  day  or 
two’s  continuance  in  the  air,  it  fpends  all 
its  lighr,  and  ceafes  to  fhine.  ’Tishard  to 
lay  how  fire  fhould  thus  be  confined  by 
ambient,  loofe,  porous  bodies;  or  by  what 
a£tion  fuch  bodies  fhould  produce  this  cf- 
fe£t  :  preiTure,  one  would  imagine,  fhould 
be  altogether  inadequate,  fince  it  has  been 
fhewn  that  fire  by  its  extreme  fubtility, 
can  readily  penetrate  thro’  all,  evn  the 
moll  iolid  bodies.  s'Gravefand,  ibid. 


t  The  truth  is,  in  fome  cafes,  the  pre¬ 
fence  of  air  is  neceffkry  for  the  production 
of  light,  or  prefervation  of  fire  :  as  ap¬ 
pears  from  the  burning  thofe  bodies  which 
go  out  when  the  air  is  taken  away  ;  thus  a 
lighted  candle  being  putin  a  receiver,  and 
the  air  exhaufted,  the  candle  is  immedi¬ 
ately  extinguifhed :  nor  will  the  ordinary 
attrition  of  a  Hint  and  fteel  produce  any 
fpark  of  light  in  vacuo.  On  the  contrary,  on 
fome  occasions  the  abfence  of  the  air  is  nc- 
ceffary  to  light:  as  will  be  fhewn  hereafter. 
Laftly,  in  other  cafes,  the  light  which 
was  before  fecn  in  the  air,  becomes  aug¬ 
mented  upon  taking  away  the  air-:  as  we 
fee  in  the  lucid  lines  drawn  by  phofpho¬ 
rus.  s'Gravefandy  ibid. 

*  “  For  the  fake  of  thofe  who  think  the 
“  attrition  of  contiguous  air  necelfary  to 
“  produce  a  manifeft  heat,  we  placed  fome 
“  hard  black  pitch  in  a  bafpn,  at  a  con- 
“  venienc  diftance  under  water,  and  call 
“  the  fun’s  rays  on  it  with  a  burning  glais, 

“  in  fuch  manner,  that,  notwithftanding 
“the  refraftion  they  fuffer’d  in  palling 
“  thro’  the  water;  the  focus  falling  on  the 
“  pitch,  would  produce  fometimes  bub- 
“  bles,  fometimes  fmoke,  and  quickly 
“  communicate  a  degree  of  heat,  able  to  • 
“  melt  it,  if  not  alfoto  make  it  boil.  Boyle,  _ 
Mech.  Grig,  of  Heat,  &c. 
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it,  the  brighter  dill  itfhines.  Befide,  that  fire  muft  be  very  copious  in  the 
regions  about  the  fun,  where  no  body  will  exped  to  find  air  * 

Hew  coitri ,  All  the  ule  of  air,  then,  in  our  vulgar  fire,  is  to  make  a  kind  of  firnax  or 
buies tQ  fire,  vault  around  it,  and  thereby  reltrain  and  keep  in  the  oily  particles,  and 
prevent  their  flying  off  too  haftily.  Hence,  upon  a  total  removal,  or  even 
a  diminution- of  the  preflure  of  the  air,  that  fire  gees  ouc  :  and  hence  it  is, 
that  the  fame  portion  of  air  (hail  not  always  be  able  to  maintain  the  fame 
fire  ;  in  that,  air  being  rarified  by  heat,  its  preflure  becomes  dimmifhed. 
This  preflion,  and  repreflion,  is  continued  fo  long,  till  the  pabulum  be  broke 
fmail  enough  for  it  to  pafs  thro’  the  pores  of  the  air,  and  fo  fly  away. 
rUnw  fre  goes  When  this  happens,  we  fay  the  fire  is  fpent,  i.  e.  the  combufiible  part  of  the 
fuel  is  diffufed  thro*  the  pores  of  the  air  j  and  the  fire,  of  confequence,  turn’d 
loofe  and  vague  again. 

Air,  therefore,  a&$  no  otherwife  on  fire,  than  as  it  confines,  and  keeps 
in  the  pabulum  :  And  hence,  the  heavier,  the  air,  the  fiercer  the  fire,  and 
Brihws,  tleir  vice  verfa.  And  thus  we  fee  why  bellows  vibrate  the  fire,  and  increafeits 
flame:  for  new  air  being  thus  forcibly  thrown  in,  and  the  atmofphere,  by 
this  means,  coming  to  prefs  nearer  and  clofer,  drives  the  combufiible  mat¬ 
ter  into  lefs  compafs,  and  fo  lays  it  more  obvioufiy  expofed  to  the  fire. 

Cuiibary  fne  its  And  hence  we  fee  what  our  culinary  fire  is  ;  viz,,  a  congeries  of  the  in- 
finitely  minute  particles  of  elementary  fire,  forcibly  throw  n  on  a  matter  ca- 
pableof  liquifying  by  fire :  which  agitating  and  whirling  round  the  oily 
particles  of  the  fuel,  divides  and  attenuates  ’em  ;  the  agitation,  withal,  being 
fo  fwift,  that  nothing  but  fire  can  keep  pace  with ’em  ;  fo  that  a  colledion, 
or  continual  acceflion  of  fire,  is  hereby  made.  By  this  agitation,  the  ha- 
mous  parts  of  the  oil  are'  gradually  broke  off,  and  thus  the  whole,  at  length, 
are  rendered  volatile  ;  the  vault  of  circumambient  air,  all  the  w'hile  com¬ 
prefling  the  faid  particles  with  its  own  weight,  which  is  equal  to  32  cubic 
feet  of  w  ater,  or  2 p  inches  of  quickfilver,  and  thus  retaining  and  repelling 
’em,  and  collecting  them  about  the  place.  And  if  this  preflure  of 
the  air  be  ir.creafed  by  any  art,  as  by  blowing  with  bellows,  &c.  the  fire 
will  be  the  greater. 

tf  one  of  the  above-mentioned  circumfiances  be  wanting,  the  fire  mud 
go  out :  Thus,  if  the  vault  be  wanting,  there  will  be  no  triture  ;  or,  if  it 
be  too  much  increafed,  then  the  particles  of  oil  being  incumber’d,  will  be¬ 
come  unfit  for  the  brisk  rotatory  motion  neceflary  to  fuftain  fire. 


*  “  We  took  a  piftol,  and  having  firmly 
'Ci  ty’d  it  to  a  flick  almoft  as  long  as  the 
cavity  of  the  receiver,  we  prim’d  it  with 
•“dry  gun  powder  ;  then  cocking  it,  we 
“  fattened  the  trigger  to  one  end  of  a 
“  ftring,  the  other  being  fattened  to 
u  the  key  in  the  cover  of  our  receiver: 
“  this  done,  we  conveyed  the  whole  ap- 
*l  paratus  into  the  veflel,  which  being 
clofed  up,  and  emptied  after  the  ufual 
te  manner,  we  turn’d  the  key  in  the  cover, 
4‘  and  thereby  fhortniDg  the  firing,  pull’d 


u  the  trigger,  and  obferv’d,  that  the  force 
“  of  the  fpring  of  the  lock,  was  not  fenfi- 
“  bly  abated  by  the  ablence  of  the  air;  for 
“  the  cock  falling  with  its  ufual  violence, 
“  ftruck  as  many,  and  as  confpicuous 
“  fparks  of  fire,  as,  for  ought  we  could 
“  perceive,  it  did  in  the  open  air.  Upon 
“  often  repeating  this  experiment,  we 
“  could  not  perceive,  but  that  the  fparks 
“  of  fire  moved  upwards,  downwards,  and 
“  Tideways,  as  when  ouc  of  the  receiver. 
Boyle ,  Pbyf.  Mech.  Exper,  on  Air. 
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Fire  itfelfj  we  know,  naturally  rarefies  the  adjoining  air  j  and  re¬ 
pels,  or  drives  it  off,  especially  when  any  flame  arifes';  and  thus  makes  a 
fort  of  vacuum,  in  the  middle  whereof  is  the  fire  and  fuel.  But  adtion  and 
reaction  being  equal,  the  more  the  fire  impels  the  ambient  air,  the  more 
does  the  air  repel  the  fire:  And  thus  is  the  attrition  increas'd.  So  long, 
therefore,  as  there  are  oily  parts  remaining  in  the  fuel,  i.  e.  parts  not 
comminuted  or  fubtilized  enough  to  be  thrown  off,  fo  long  the  fire  remains. 

The  greatnefs  or  fmallnefs  of  the  fire,  therefore,  depends  on  the  greater  * 
or  lefs  quantity  thereof  colie&ed  into  one  place  or  focus.  In  effed,  we.can 
fcarce  imagine  it  poflible  to  increafe  or  diminifh  any  of  the  properties  or 
the  motion  of  fire  :  So  that  thefe  mud  be  look’d  on  as  out  of  the  queftion. 

Fire,  thus  colleded,  and  thus  fuftain’d  by  fuel,  after  it  has  done  burn*  Clicks  of fire. 
ing,  leaves  two  kinds  of  matter  behind  it :  i°,  allies  ;  and,  20,  fmoke. 

A fhes  are  the  fixed  falts  and  earth  of  the  fuel;  and  fmoke  the  volatile 
oil' and  water  thereof. 

Smoke,  pafs'd  thro*  the  fire  again,  catches  flame,  and  may  thus  be  burnt  Smoke* 
or  confumed  quite  away. 

It  is  obferved,  that  grofs  bodies,  when  they  yield  their  utmoft  flame, 
afford  both  fmoke  and  afhes :  when  the  flame  is  more  moderate,  the  fuel, 
withal,  being  fuppofed  well  ignited,  they  only  afford  a  very  light  fmoke  ; 
and  w'hen  the  flame  is  dwindled  to  a  very  fmall  degree,  they  yield  no¬ 
thing  but  afhes.  The  fmoke  is  only  fuch  parts  as  cannot  be  diffolved  in  - 
the  fire,  by  reafon  the  fire  has  not  yet  attain’d  a  fufficient  velocity  ;  and 
hence  it  appears  chiefly  when  the  fire  is  firft  lighted  ;  and  difappears  again, 
when  that  has  arrived  at  its  pitch.  Hence,  alfo,  if  the  fire  be  fufficiently 
fierce,  when  newr  fuel  is  thrown  on,  no  new  fmoke  fhall  arife  ;  there  be¬ 
ing  force  of  fire  fufficient  to  diffolve  it.  Add,  that  the  degree  of  fire  is 
precifely  according  to  the  quantity  of  the  fmoke  j  and  the  greater  the 
fmoke  is  toward  the  beginning,  the  greater  will  the  fire  be,  when  it  has 
attain’d  to  its  velocity. 

'Direction  of  Fire. 

IT  being  already  fhewn,  that  fire  is  the  principal  inftrument  in  che-  Tire,  hotx>  to  It 
miftry,  it  naturally  follows,  that  its  force  is  to  be  di reded  according 
to  the  intention  of  the  operation.  Now,  the  force  of  fire  depends  on  the 
greater  or  lefs  quantity  thereof,  colleded  in  the  fame  place  :  for  we  hardly 
conceive  it  poflible  to  increafe  or  diminifli  its  motion,  and  make  any  al¬ 
teration  in  thatrefped. 

The  whole  art  of  chemiftry,  then,  confifts  in  colleding  and  direding 
fire  to  a  degree  fuitable  to  the  divers  occafions  :  For  it  is  evident,  at 
firft  fight,  that  the  degree  of  fire  neceffary  to  fufe  metals,  is  by  no  means 
proper  to  produce  fpirit  of  wine. 

We  are  indebted  to  the  mathematicians  for  a  method  of  eftimating  fire,  ejlimatel 
and  of  railing  and  keeping  it  up  to' any  degree  at  pleafure  :  This  is  done 
by  means  of  the  thermometer,  the  ufe  whereof  the  ancients  were  unac¬ 
quainted  with. 


The 


2-71 

Tour  degrees  of 
if  re. 


x  °,  That  of  a 
healthy  man. 
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The  chemifts  ufually  reckon  four  degrees  of  fire  ;  the  three  former 
whereof  may  be  meafured  geometrically,  by  the  thermometer  :  but  the 
laft  is  too  violent  for  the  thermometer  to  endure  ;  fo  that  we  are  here  ob¬ 
liged  to  have  recourfe  to  another  kind  of  regifter. 

The  ‘various  "Degrees  of  Fire . 

THE  fir  ft  degree  'is  that  equal  to  the  warmth  of  a  healthy  body.  This 
•  is  determined  by  applying  a  thermometer  to  the  perfon's  mouth, 
(which  is  to  be  (hut)  and  holding  it  there  till  the  heat  of  the  body  be 
communicated  thereto :  Then,  noting  the  degree,  on  the  fcale ;  the  fire,  in  the 
furnace,  is  to  be  rais'd  till  it  bring  the  fpirit  in  the  thermometer  to  the  fame 
Or  a  imding  degree.  This  degree  is  alfo  had,  by  applying  the  thermometer  under  a  hen 
brooding  over  her  eggs  ;  fo  that  fome,  by  keeping  the  fire  conftantly  to  this 
■its. ufe.  degree,  have  hatch'd  chickens  out  of  eggs  without  any  incubation.  By 
this  fire,  all  digeftions,  eafy  reparations,  folutions,  gentle  diftillations,  fer¬ 
mentations,  and  putrefa&ions  are  effected.  For  this  reafon  it  is  faid  to  be 
the  digeftive  fire,  or  that'  which  feparates  into  homogeneous  parts. 

'Tis  this  which  makes  all  things  live  and  grow.  This  fire  was  taken  no¬ 
tice  of  by  Hippocrates ,  who  obferves,  that  bread  and  life  are  effected  by  a 
gentle  fire. 

The  fecond  degree  is  that  which  affects  the  body  of  a  found  perfon 
with  a  fenfe  of  pain,  but  without  defiroying  the  parts:  Such  is  the  heat  of 
a  feverifh  perfon,  or  that  of  a  fummer's  fun,  which  fcorches,  inflames, 
and  blifters  the  skin.  This  is  a  Mean  between  the  heat  of  the  firfl:  degree, 
and  the  third,  which  is  that  of  boiling  water,-  and  therefore  is  eafily  de¬ 
termined  by  the  thermometer.  / 

This  degree  ferves  to  make  folutions  and  feparations  of  the  harder  and 
heavier  bodies,  which  the  former  is  not  equal  to ;  as  alfo  to  make  fixa¬ 
tions  of  fome  others,  as  mercury,  by  a  gradual,  introducing  of  fire  into  the 
fame :  It  makes  the  ferum  of  the  blood,  or  the  white  of  an  egg  to  co- 
alefce  ;  and  thereby  caufes  deadly  inflammations.  But  digeftions,  fermen¬ 
tations,  and  putrefa&ions  cannot  be  effe&ed  hereby. 

The  third  degree  is  that  of  boiling  water,  which  deftroys  the  parts  of 
animal  bodies,  produces  mortifications,  and  death.  This  degree  is  per¬ 
fectly  ftable,  and  permanent ;  nor  is  there  any  increafing  thereof  by  any 
art.  As  foon  as  water  has  attain'd  the  degree  of  boiling,  provided  it  be 
pure,  it  is  not  capable  of  conceiving  any  further  heat ;  tho’  an  hundred 
times  the  fire  were  applied ;  as  was  firft  difcover'd,  by  help  of  the  ther¬ 
mometer,  by  Monf.  Amntons  *. 

its  ufe.  This  degree  of  fire  ferves,  in  many  cafes,  to  feparate,  attenuate,  and  fix  ; 

and  is  ufed  in  other  operations,  where  the  former  degrees  are  too  weak. 


2°,  That  of  a 
perfon  in  a  fe¬ 
ver,  or  »  hut 
fun. 


Its  ufe. 


3"c,  That  of  boil¬ 
ing  water. 


*  But  different  liquors  under  the  fame 
ftate  are  very  differently  hot  :  Thus,  the 
heat  of  boiling  water  is  fcarce  one  fourth 
of  that  of  boiling  oil  of  vitriol  ;  the  latter 
railing  the  fpirit  in  the  thermometer  to  540 
or  even  560  degrees ;  and  the  former  only 


to  1 50.  And  yet  the  heat  of  boiling 
mercury  exceeds  them  all  by  many  de¬ 
grees  :  Heat  beyond  this,  is  fcarce  mea- 
furable,  (in  regard  it  burfts  the  thermo¬ 
meter)  excepting  by  the  fufion  of  the  dif¬ 
ferent  metals.  Boerhaave  Cod.  Impref. 
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The  fourth  degree  is  that  which.deftroys  all  things,  except  metals  ;  which, 4°>  **/«*&&• 
however,  it  fufes.  And  hence  this  degree  is  afcertain’d  from  the  fufion  of 
metals  ;  for  the  thermometer  cannot  meafure  it,  as  not  being  able  to  bear 
fuch  a  force  of  fire,  without  perifhing  itfelf.  As  the  degree  of  boiling 
water  cannot  be  heighten’d,  fo  neither  can  that  of  melted  metals  :  for  as 
foon  as  they  begin  to  run,  they  have  already  conceived  the  utmofl  degree 
of  heat  they  are  capable  of.  In  other  refpe&s,  however,  this  degree  is 
very  indeterminate  ;  inafmuch  as  different  metals  require  different  degrees 
of  fire  to  fufe  them.  But  thefe  different,  or  fubordinate  degrees,  we  have 
no  way  yet  of  meafuring  precifely. 

This  degree  ferves  in  a  great  number  of  operations,  particularly  about  its  «p. 
metals  ;  where  the  other  three  are  too  flack  ;  and  is  the  utmofl  degree 
known  in  any  of  the  preceding  ages.  And  as  the  former  degrees  are  de¬ 
termined  by  the  thermometer  ;  fo  is  this  by  the  melting  of  iron  or  copper, 
which,  of  all  others,  are  the  hardeft  of  fufion  f. 

But,  to  thefe  four,  a  fifth  degree  has  lately  been  added,  which  not  on¬ 
ly  liquifies,  but  even  volatilizes  all  metals  ;  making  them  fly  off  in  fumes. 

In  the  year  1690,  M.  % (chirnhaufen,  a  German ,  invented  a  fort  of  burning-  Olympic  firs. 
glades,  in  whofe  foci  nothing  would  remain  fix’d,  but  even  gold  itfelf  eva¬ 
porate  :  And  this  is  the  lafl  and  higheft  degree  of  fire  yet  difeover’d. 

Befide  the  five  above-mentioned  grand  degrees  of  fire  ;  there  are  a  great 
number  of  other  intermediate  ones  ;  which  are  caflly  known,  and  deter¬ 
min’d.  > 

Of  changing  the  degree  of  Fire. 

HERE  are  five  principal  ways  of  varying  the  degree  of  fire.  Tire  various  at* 

JL  i°.  By  the  different  weight  cf  the  fuel,  or  pabulum  ;  the  rule 
whereof  is  this,  that  the  heavier  the  fuel,  cateris  paribus ,  the  more  intenfe  pabulum, 
the  fire.  Thus,  fpirit  of  wine  affords  a  weaker,  gentler,  and  lefs  de- 
ftru&ive  flame,  than  oil  of  turpentine  ;  and  this,  again,  than  pitch  or 
refin. 

Spirit  of  wine  only  burns  in  its  furface  :  Whence,  the  amplitude  or  ex¬ 
tent  of  furface  being  given,  the  degree  of  fire  it  will  raife,  is  eafily 
found.  Nor  will  this  degree  at  all  vary  in  equal  furfaces,  uniefs  there  be 
a  difference  in  the  denfity  or  lightnefs  of  the  fire  :  So  that  the  flame  of 
fpirit  of  wine  may  be  kept  to  the  fame  degree  for  years  together  ;  except¬ 
ing  for  what  alteration  fhall  accrue  from  changes  of  the  atmofphere. 

After  the  fire  of  this  fpirit,  we  have  gentle  ones  from  all  light,  porous 
bodies,  as  hairs.  Feathers,  fpongy  woods,  &c.  The  lafl;  and  utmofl;  is  that 
of  metals,  which  imbibe  fo  much  the  greater  fire,  as  they  make  the  greater 
refiftance  thereto. 

2°,  According  to  the  quantity  of  the  fuel :  It  being  a  rule,  that  the  The  quality  «f 
greater  the  quantity  of  fuel,  cateris  paribus,  the  flronger  the  fire.  Thus,f"^’ 


t  The  four  chemical  degrees  of  fire  are 
fometimes  alfo  taken  from  the  different 
ftates  of  the  human  body,  and  eftimated 
by  their  effett  thereon  :  In  this  view,  the 


firft  degree  is  that  of  a  healthy  perfon ;  the 
fecond,  that  of  a  feverifh  perfon :  the  third, 
that  of  apart  inflamed  ;  e.  gv.  by  hot  wa¬ 
ter  :  the  fourth,  that  of  boiling  water. 

N  n  a 
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a  larger  quantity  of  coals  contain  more  fire  than  a  lefs  ;  inafmueh  as  the 
former  coiledts  more  than  the  latter. 

a"**-?!/ tjr  3°*  According  to  the  difiance  of  the  fire  from  the  objedt,  in  this  pro- 
im.'  '  °J  '  portion  ;  that  the  greater  or  lefs  the  distance  of  the  fire  from  the  objetft, 
the  greater  or  lefs  is  its  heat  in  refped  of  that  objedt  •  and  this,  according 
to  the  Englifh  philosophers,  in  the  ratio  of  the  Squares  of  the  diftances. 
Thus,  .if  fire  be  one  foot  diftant  from  a  body  ;  and  then  removed  to  two 
feet  :  its  adtion  in  the  latter  cafe  will  only  be  one  fourth  of  that  in  the 
former.  So,  if  removed  three  feet,  it  will  be  diminished  nine  times ;  if  to 
four,  fixteen  times,  &c. 

But  we  have  made  Several  experiments  to  this  purpofe  ;  in  all  which 
the  rule  has  been  found  to  fail.  The  reafon  of  the  failure  is  this,  that  the 
intenfenefs  of  heat  does  not  depend  altogether'  on  the  quantity  of  the  fire, 
as  the  rule  Suppofes  ;  but  alio  on  the  nearnefs  of  the  fiery  corpufcles  to 
each  other,  which  makes  them  ad  with  a  new  force :  as  has  already  been 
obferv’d. 

Thus,  if  you  have  two  little  fludfuating  fires,  their  force  will  be  found 
considerably  greater  when  join’d  together,  than  when  at  a  diftance  from 
each  other  :  For,  in  Such  cafe,  they  do  not  only  adt  as  two  fires,  /.  e.  with 
double  the  force  of  either  j  but  as  they  aflift,  and  increafe  each  other’s 
force  by  a  fort  of  attradiion  which  is  between  them.  And  for  this  attrac¬ 
tion,  no  rule  or  canon  was  ever  aflign’d. 

the  onantity  of  40,  According  to  the  quantity  of  air  blown  into  the  fire ;  the  rula 
A  whereof  is,  that  the  greater  the  wind,  provided  it  be  not  Such  as  may 

break  the  aerial  vault  incumbent  on  the  fire  ;  the  greater,  cater  is  paribus ,  is 
the  fire.  For,  by  violent  blowing,  the  combuftibie  particles  are  put  into 
the  quicker  motion  :  and  by  this  means  a  great  attrition  enfues,  and  conse¬ 
quently  a  greater  quantity  of  fire  is  colledted.  The  fire,  therefore,  muft  be 
the  brisker  ;  but,  at  the  Same  time,  the  pabulum  confumed  the  Sooner. 

Tbe  iienfiiy  of  5°,  According  to  the  folidky  of  the  medium,  or  body  interpofed  between 
the  medium.  the  fire  and  the  objedf  ,  after  this  rate,  that,  the  more  Solid  the  interme¬ 
diate  body  is,  the  greater  heat,  cateris  paribus ,  does  it  receive  from  the 
fire,  and  communicate  to  the  objedt.  Thus,  a  vapour-bath  communicates 
a  lefs  degree  of  heat  to  the  body  to  be  diftilfd,  than  a  water-bath  ;  and 
this,  lefs  than  a  fand-bath  ;  and  this  laft,  lefs  than  a  bath  prepared  with 
fteebfilings.  For  all  bodies,  expofed  to  the  fame  fire,  conceive  heat  in 
proportion  to  their  feveral  Specific  gravities.  And  hence,  if  a  piece  of  me¬ 
tal,  or  ftone,  or  fand,  be  put  in  water,  and  both  be  fet  to  the  fire ;  by 
that  time  the  water  is  barely  warm,  the  metal  or  ftone  will  be  paft  touch¬ 
ing.  And  thus  it  is,  that  keys,  in  the  pockets  of  perfons  fitting  by  the 
fire,  are  frequently  found  very  hot,  while  yet  their  clothes  are  but  little 
the  warmer. 

If  it  be  ask’d  why  this  does  not  hold  in  mercury,  a  body  much  heavier 
than  all  ftones  or  metals,  except  gold  ;  and  yet  not  fufceptible  of  near  their 
degree  of  heat  ?  We  anfwer,  that  it  is  of  fo  fluxile  and  volatile  a  nature, 
as  not  to  Stand  the  adtion  of  a  Strong  fire  long  enough  to  conceive  its  utmoft 
heat  j  but  flies  off  fn  fumes  upon  the  firft  approach  of  fire  :  And  hence  the 
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intenfenefs  of  the  heat  of  a  bath  of  iron  or  fteel-filings ;  that  matter  being 
very  heavy,  and  at  the  fame  time  not  eafy  of  fufion. 

On  the  footing  of  this  rule  of  the  denfity  of  mediums,  the  gentled  fire 
we 'can  make,  is  in  air.  For,  if  you  have  two  equal  cylinders,  the  one 
full  of  water,  and  the  ether  of  air,  and  expofe  them  both  to  the  fire  ;  that 
with  the  air  will  not  heat  near  fo  faft  as  that  with  water. 

Next  to  air  comes  fpirit  of  wine,  which  is  lighter  than  water. 

And  hence  the  invention  of  chemical  bath c,  which  are  divided  into  air,  Baths; 
vapour,  and  water-baths ;  the  effe&s  whereof  may  be  increafed  to  boiling 
water. 

From  what  has  been  faid,  the  manner  of  managing  fire  will  be  eafily  con¬ 
ceiv'd. 

The  higheft  degree  of  fire,  is  that  which  calcines  all  bodies  ;  which  can 
only  be  had  from  the  fun  :  as  in  M .Vifctte’s  mirrour,  &c. 

The  lead  degree  we  have  known,  is  that  obferved  about  fifteen  years 
ago,  by  the  thermometer,  in  Ireland  ;  the  fpirit  riling  fcarce  fo  high  as  one 
divifion. 

Now,  fire,  a&ing  in  fuch  various  degrees,  produces  various  operations : 

For  the  fame  which  gives  life  to  a  man  frozen  with  cold,  is  able  to  kill  one 
in  a  due  date  of  health. 

It  is  a  celebrated  quedion,  long  controverted  among  the  chemids,  Whe¬ 
ther  fire,  when  applied  to  bodies,  does  only  feparate  their  parts  ;  or  whe¬ 
ther  it  does  net  likewife  change  them  ?  Mr.  Boyle  has  labour’d  the  point  in 
his  Sceptical  Chymift ,  and  fhewn  beyond  contradi&ion,  that  fire  changes  Fire  chunks  lo- 
and  compounds,  as  well  as  feparates.  And  this  fingle  confideration  one'*1"* 
would  think  fufficient  to  evince  it ;  viz,,  that  in  aiding  upon  feveral  bodies, 
it  infinuates  itfelf  into  them,  and  fixes  in  them  ;  fo  as  eafily  to  compofe  one 
body  therewith.  Thus  lead  remaining  over  the  fire,  after  fufion,  increafes 
in  weight :  And  thus  fait  of  tartar,  tho'  by  the  firfi  fufion  it  Iofe  of  its 
weight,  yet  coming  afterwards  to  be  calcined,  it  gains;  and  this  the  more, 
the  more  it  is  calcined.  Add,  that  phofphorus  mufl  needs  borrow  its  fhining 
parts  from  the  particles  of  fire  fixed  therein  during  the  diflillation  :  for  it 
cannot  be  fuppofed  to  have  pre-exifted  fo  in  the  human  body.  Nor  are  the 
productions  of  fire  fimple,  as  moft  have  imagined  :  Thus,  that  celebrated 
one  fait,  is  reducible  into  fpirit  and  earth  ;  and  oil  into  water  and  earth. 

This  fire  is  not  an  univerfal  diffolvent,  but  a  comparative  one  only.  For,  fas 

i°.  If  gold  and  filver,  melted  together  in  the  fame  veiTel,  remain  in  a  tfbfdkf1  ^ 
continued  fluor  for  months,  they  will  be  never  the  nearer  to  a  feparation.  Nor  ferrate  alt. 

20,  What  it  does  diffolve,  is  not  reduced  thereby  into  its  laft  elements 
or  corpufcles. 

3°,  It  mixes  abundance  of  things  which  before  were  not  mix’d;  e.  gr.  Mixes  bodies. 
mercury  and  fulphur,  into  cinnabar. 

40,  It  conjoins  divers  things :  which  are  eafily  feparated  again  by  other  Conjoins. 
means  ;  e.  gr.  gold  and  filver,  which  aquafortis  feparates. 

50,  It  unites  fome  things,  and  feparates  others,  according  to  the  degree  Unites,  orfepa- 
it  is  in  :  Thus,  it  muft  be  in  a  moderate  degree  to  mix  melted  cold  and  '?**!*  alcZtZf 
filver ;  and  in  the  higheft,  for  mercury  and  fulphur.  b  " 

Nay,. 
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f fifth  fa'Zs  an^  C^e  fame  degree  fhall  have  oppofite  effects  :  Thus,'  a  vehement 

degree*  fire  fliall  render  water,  oils,  falts,  ( tXc.  volatile;  and  yet  the  fame  convert 
fand  and  a  fixed  alcaline  fait,  into  glafs,  which  is  a  body  almoft  immutable 
by  fire,  air,  and  all  other  bodies. 

Different  effects  6° ,  It  varies  according  to  the  application :  Thus,  it  will  not  kindle  ful- 
phur  in  a  clofe  veffel,  but  with  eafe  in  the  open  air. 
plication.  Fire,  therefore,  is  no  univerfal  folvent  :  for  it  fixes,  as  well  as  volati¬ 

lizes  ;  unites  as  well  as  feparates ;  compounds  as  well  as  analyzes:  And 
further,  fire  is  not  a  pure  or  lincere  dilfolvent ;  as  it  does  not  feparate  the 
parts,  without  making  alterations  in  them.  Thus,  if  you  refolve  wine  into  its 
principles,  viz,,  oil,  water,  fpirit,  &c.  and  reunite  or  remix  thefe  prin¬ 
ciples  again,  you  will  by  no  means  have  the  fame  body  as  before. 

We  cannot  therefore  fay  of  any  produ&ion  of  fire,  that  it  exifted  in  the 
body  before - Confequently,  the  productions  of  fire  are  not  fim pie. 

Nor  does  fire  render  all  things  volatile :  The  Adepti ,  for  inftance,  have 
found,  that  the  firft  matter  or  balls  of  metals,  viz,,  mercury,  which  by  a 
vehement  heat  evaporates  ;  if  urged  by  a  gentle  equable  one,  as  that  of  the 
firft  degree,  long  continued  ;  becomes  united  or  incorporated  with  its  ful- 
phur,  into  a  fixed  mafs  ;  which  the  fecond  degree  fixes  yet  further ;  the 
third  further  ftillj  and  the  fourth  only  fufes  *.  Again,  if  you  take  a  quan¬ 
tity  of  oaken-wood,  flit  it  into  thin  Olivers,  and  expofe  it  for  fome  years 
to  the  air,  and  then  burn  it  ;  you  will  get  no  fixed  fait  from  the  fame  ; 
and  yet  the  fame  wood,  burnt  green  and  new,  will  afford  a  large  quantity 
of  fixed  fait.  So  that,  in  the  latter  cafe,  the  fire  feems  to  have  fix’d  the 
falts,  which  before  were  volatile. 

Hence,  according  to  the  various  degree  of  fire  made  ufe  of,  various  pro- 
du&ions  arife. 

GENERAL  COROLLARY. 

BY  this  fire  hitherto  defcribed,  we  are  able  to  feparate,  or  unite,  thefe, 
or  thofe  bodies,  and  produce  thefe,  or  thofe  effeds  :  But  we  cannot 
fay  of  fire  univerfally,  that  it  burns,  it  unites,  or  it  feparates ;  for  this 
would  be  contrary  to  experience  :  The  utmoft  we  can  fay,  is,  that  a  certain 
degree  of  fire,  applied  to  a  certain  body,  has  this  or  that  particular  effedt. 
The  nature.of  the  objedt,  of  the  fire,  and  of  the  medium,  are  all  neceifary  to 
be  taken  in,  and  confider’d  :  And  yet,  were  we  fure  of  all  thefe,  even 
then  there  are  other  particular  circumftances  enough  to  prevent  our 
aliening  any  thing  univerfally. 


*  “  Common  quick-filver,  being  duly 
“  purified  with  iron  and  antimony,  be- 
“  comes  more  fluid  and  a&ive  than  before  ; 
“  and  yet,  putting  this  fame  mercury  to 
“  djgeft  by  a  proper  heat,  wc  find,  that, 
£‘  without  the  addition  of  any  other  mat- 


“  ter,  it  will  gradually  ceafe  to  flow, 
“  and  at  length  change  into  a  fix’d  pow- 
“  der,  which  weighs  more  than  the  mer- 
“  cury  at  firft  did  ;  and  which  will  even 
“  bear  to  be  kept  red  hot  the  fpace  of 
“  twenty  four  hours.  Homberg.  ibid. 
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Of  AIR. 

\ 

•  *  .  \ 

WE  now  come  to  confider  air ,  which  is  the  fecond  univerfal Uir. 
inftrument  of  chemiftry ;  there  being  no  operation  performed 
by  fire,  without  the  intervention  of  air:  unlefs,  perhaps,  thofe 
few  done  in  the  exhaufied  receiver  of  an  air-pump. 

By  air  we  mean  all  that  fluid 'expanded  mafs  of  matter  which  fur-  Defined. 

.  rounds  our  earth,  in  which  we  live,  and  walk ;  and  which  we  are  con¬ 
tinually  receiving  and  cafting  out  again,  by  refpiratioii. 

This  mafs  confifts  of  three  different  kindsof  matter;  viz,.  i°,  Of  fire,  its  confiituent 
which  is  an  infeparable  concomitant  of  air,  and  is  equally  diftiifed  thro,**rf/* 
the  fame  ;  20 ,  Of  exhalations,  raifed  from  all  kinds  of  bodies;  and  30,  Of 
a  certain  aerial  matter,  or  air  properly  fo  called  * 

Air*  therefore,  may  be  confidered  in  two  refpeds ;  either  as  it  is  an 
univerfal  affemblage  or  chaos  of  all  kinds  of  bodies,  or  as  it  is  a  body 
indued  with  its  own  proper  qualities. 


Fire 


in 


A  1  R. 


I.  HPHAT  there  is- fire  contained  in  all  air,  is  evident  from  what  has 
I  been  already  fhewn  of  fire’s  exifting  in  all  bodies,  and  all  places  : 
in  efted,  ’tis  to  this  fire,  that  air  feems  to  owe  all  its  fluidity  ;  and  were  The  caufe  of  the 
that  fire  totally  removed,  it  is  more  than  probable  the  air  would  coalefce  Putdlty  °f 
into  a  folid  body.  For  we  find,  by  adual  experiment,  that  the  air  con- 
den  fes,  and  contrads  it  felf  fo  much  the  more,  the  lefs  degree  of  warmth, 
it  has ;  and  on  the  contrary,  expands  it  felf  the  more,  as  the  heat  is 
greater.  ,* 

Thus,  in  all  the  intermediate  degrees,  from  animal  warmth,  to  the 
utmoft  degree  of  cold  art  is  able  to  produce,  we  conftantly  obferve, 
the  air  to  grow  continually  more  and  more  contraded,  denfer  and  hea¬ 
vier  ;  and  confequently  nearer  to  the  nature  of  a  folid  But  the  little 
degree  of  fire  flill  remaining,  continues  adive,  and  thereby  prevents  a 


*  Not  unlike  to  this,  is  that  divifion  of, 

Mr.  Boyle  :  The  atmofpherical  air  that  author  ! 
eonje&ures  to  confift  of  three  different  kinds  ; 
of  corpufcles :  the  firft,  thofe  numberlefs  par¬ 
ticles  which,  in  the  form  of  vapours,  or  dry 
exhalarions,  afcend  from  the  earth,  water,  mi- 
-nerals,  vegetables,  animals,  fy:.  in  a  word, ' 
whatever  fubftances  are  elevated  by  the  celeftial, 
or  fubterraneal  heat,  and  thence  diffufed  into  1 


the  Atmofphere.  The  fecond  may  be  yet 
more  fubtile,  and  confift  of  thofe  exceedingly 
minute  atoms,  the  magnetical  effluvia  of  tne 
earth,  with  other  innumerable,  particles  fent 
from  the  bodies  of  the  celeftial  luminaries,  and 
caufing,  by  their  impulfe,  the  idea  of  light  in 
us.  The  third  fort  is  its  chara&eriftic  and 
effentiail  property,  we  mean  permanently  elaftic 
parts.  Hifiory  of  Air. 

O  b 


total  . 
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•  • 

total  concretion:  For  there  is  ft  ill  fire  remaining  ;  and  even  the  fmalleft 
fire  w  ill  produce  motion,  which  is  inconfiftent  with  firmnefs. 
ois  much  fire  in .  therefore,  is  always  warm,  or  has  fire  ;  which  conclufion  I  had 

^int  an  opportunity  laft  year  of  confirming,  by  a  great  number  of  experi-. 
ments :  in  the  courfe  whereof  j  I  made  appear  that  the  degree  of  fire 
in  air  is  the  fame  with  that  in  alcohol  of  wine.  • 

This  fire,  equably  difperfed  thro’  the  atmofphere,  tho  incapable  of  be¬ 
ing  totally  feparated  from  the  fame, -may  yet  be  diminiftied  to  any  de¬ 
gree  at  pleafure. 

■Jiir  varied  by  And  fince  the  air  lies  open  to  the  influxes  of  the  fun  and  ftars,  it 
the  varieties  in  muff  be  various,  as  it  is  varioufly .affeded  thereby*. 
thejeaven.j  o-  we  have  obferved,  is  kept  moving. and  fluid  by  means  of  the- 

hre,  and  in  proportion  thereto :  for  no  degree  of  fire  remains  conftant, 
but  is  perpetually  either  increafing  or  diminifhing. 


*  Befides  the  alterations  in  refped  of  heat 
and  cold,  drought  and  moifture,  to  which  our 
‘atmofphere  is  liable  from  the  heavenly  bodies; 
very  great  philofophers  have  fufpeded  that  there 
may  be  other  more  immediate  and  fpecific  ones. 
Sir  h  Newton  fuppofes,  that  the  vapour  which 
makes  the  tail  of  comets,  coming  to  be  exceed¬ 
ingly  rarified  and  agitated  in  their  approach  to¬ 
ward  the  fun,  may  be  driven  and  diffufed  thence 
thro5  the  heavenly  fpaces,  arrd  fo  come  to  be 
attracted  by  the  feveral  planets  within  whofe 
fpheres  of  adivity  it  chances  to  be  thrown. 
Thus  mixing  with  their  atmofpheres,  fays  he, 
it  may  afford  them  a  frelh  fupply  of  water, 

.  to  defray  the '  continual  expences  thereof  in 
vegetation,  putrefadion,  for.  He  adds,  tha 
he  fufpeds  the  fineft,  pureft,  and  beft  part  of 
•  our  air,  that,  in  effed,  whereby  life  is  fuftained, 
to  be  principally  derived  from  the  Comets. 
Phil.  Nat.  Princ.  Math.  1.  3.  . 

Mr.  Boyle  fuggefts,  that  even  the  fun,  and 
other  celeftial  bodies,  may  have  influences  here 
below  diftind  from  their  heat  and  light  ;  and 
that  the  fubtile  effluvia  thereof,  may  reach  as 
far  as  our  atmofphere,  and  mix  therewith. 
Every  planet,  fays  he,  has  its  own  proper  light, 
diftind  from  that  of  the  others  ^  which  is 
either  a  bare  quality,  on  which  fuppofltion  its 
utmoft  ufe  and  defign  is  only  to  illuminate  : 
or,  elfe  all  light  is  attended  with  fome  peculiar 
virtue,  or  tir'dure  ;  in  which  cafe  every  light 
muff  have  its  peculiar  property,  tindure  and 
colour,  its  own  fpecific  virtue  and  power  ;  in 
which  the  planets  all  d  ffer  from  each  other. 
Thus,  adds  he,  the  fun  not  only  fhines  on  all 
the  planets,  but,  by  his  genial  warmth,  calls 


forth,  excites,  and  raifes  the  motions,  proper¬ 
ties,  and  powers,  peculiar  to  them.  Whence, 
according  to  the  angle  they  make  with  that 
grand  luminary,  and  the  degree  wherein  they 
are  enlightened,  either  by  its  dired  or  oblique 
rays,  in  a  near  or  remote  fituation  in  refped: 
of  the  earth  ;  the  effeds  of  the  powers,  vir¬ 
tues,  and  tindures  proper  to  each,  muft*  be 
more  or  lefs  perceived  by  us.  Hifi.  of  Air. 

<  ■ — A*s  the  other  planets,  fo  alfo  our  earth, 

1  is  not  only  enlightened,  warmed,  cherifhed 
c  and  made  fruitful  by  the  influence  of  the  fun  j 

*  but  it  hath,  moreover,  its  proper  magnetical, 
r  planetary  force,  awakened,  fermented,  excited, 

‘  and  agitated  thereby  5  which  it  fends  back 

*  with  the  refleded  light  of  that'luminary.  By 
‘  this  means  alfo,  the  feminal  difpoiltions,  o- 

*  dours  and  fertnents,  lodged  in  particular 
f  regions  and  parts  hereof,  emit  and  diffufe 
‘  thro5  the  air  either  their  kindly  and  grateful, 

c  or  malignant,  congealing,  and  putrefying  qua-  _ 
‘  lities.  Hence,  tho  the  temper,  difpofltion, 

‘  and  general  qualities  of  the  air,  may  be  a{- 
c  figned,  according  to  the  motions,  influences, 

‘  and  afpeds  of  feveral  fuperior  planets  ;  yet  the 
c  particular  healthfulnefs  and  unhealthfulnefs  of 
c  places  ;  the  bad  difpoiltions  of.  the  aiiv  whe- 
c  ther  in  the  evenings,  nights  or  mornings-,  in. 
c  fome  places  more  than  others  ;  exceflive 
c  moifture,  great  winds,  droughts,  or  feafons 
‘  peculiar  to  a  country  ;  fhouid  chiefly  be 
£  afcribed  to  thofe  odours,  vapours  and  exh%- 
c  lations,  that  by  the  adion  of  the  fun,  or 
‘  other  planets,  are  forced  from  their  particular 
‘  feats  in  the  planets  themfelyes,  into  the  open 
*  air.’  Id.  ibid. 


if, 
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If,  now,  this  fire  in  the  air  be  only  aded  on,  or  impelled  in  parallel 
lines,  it  remains  infenlible  therein  ,•  as  is  evident  in  high  mountains 
where,  tho  the  fun  fhines  with  all  his  vigour,  yet. the  cold  is  extreme  : 
but,  if  the  fire  be  refleXed,  the  air  then  grows  fenfibly  warm.  JTis 
*  not,  therefore,  the  aXion  of  the  fun  that  occafions  warmth;  but  the  re¬ 
flexion  of  the  Are  from  folid  bodies.  And  hence  the  warmth  is.  ufually 
the  moft  felt  in  valleys* 

The  air,  therefore,  receives  various  degrees  of  Are,*  i°,  In  refpeX  of 
the  fun,  as  he  emits  his  rays,  either  obliquely,  or  perpendicularly..  20,  In 
refpeX  of  the-  earth,  as  it  either  abforbs  the  rays  it  receives,  or  refleXs 
them. 

?Tis  this  fire  contained  in  air,  that  feeras  chiefly  to  move  thofe  foreign,  Effects  of  the 
grofler  corpufcles  wherewith  the  atmofphere  is  replenifhed  by  the  exha-  fire  in  the  at- 
Iations  fent  from  terreftrial  bodies;  as  is  found  by  thofe  who  travel mo^here' 
the  higher  mountains,  and  who  find  their  fenfes  of  fmelling  and  taftjng 
greatly  diminifhed,  and  almoft  loft.  Wine  is  there  found  as  infipid  as 
.  water :  which,  no  doubt,  is  owing  to  a  want  of  the  due  preffion  and 
application  of  the  particles  of  the  liquor  to  the  papillae  of  the  tongue,  &c. 

The  like  is  obferved  in  very  fevere  winter  weather,  when  the  fenfe  of 
.  tailing  is  always  diminifhed  proportionably  to  the  degree  of  cold. 


Exhalations  in  Air,  which  render  it  an  univerfal  chaos 

or.  conflux  of  all  bodies. 


II.  TN  refpeX  of  Exhalations ,  air  may  be  faid  to  be  a  general  colleXion  Vapours  and  ex- 
JL  of  all  kinds  of  bodies  *  :  for  there  are  none  but  what  fire  will  h*L^ions^ 
render  volatile,  and  difperfe  into  air.  Even  falts,  fulphurs,  and  ftones  ; 

-nay,  and  gold  it  felf,  tho  the  Jieavieft  and  moft  fixed  of  bodies,  we 
have  already  obferved,  are  convertible  into  vapour  by  a  large  burning- 
glafs,  and  carried  on  high. 

Thofe  floating  particles,  thus  raifed  from  terreftrial  bodies,  are  moved  jutt& only  the 
and  agitated  by  the  fiery  particles  divers  ways  ;  whence  arife  tremors  fire* 
and  concuflions  in  the  air  \  which  being  communicated  to  bodies  that 
lie  in  their  way,  produce  innumerable  efteXs  f.  So,  in  places  where 
great  fires,  combuftions,  conflagrations,  &c.  are ;  volatile  falts  of  all 


.  *  This  Mr.  Boyle  long  ago  noted  :  c  Our 

*  atmofphere, /ays  hey  is  a  compound  or  aggre- 
4  gate  of  effluvia  from  fuch  different  bodies, 

*  as,  tho  they  all  agree  in  conflicting,  by  their 

*  minutenefs  and  various  motions, ‘one  great 

*  mafs  of  fluid  matter,  yet,  perhaps,  there  is 
‘  not  a  more  heterogeneous  body  in  the  world.’ 
Stifpic.  of  Hid.  dual,  in  the  Air. 

•j-  ‘  Tho  the  chief  of  the  heterogeneous 

*  effluvia,  that  endue  the  air  with  fecret  quali- 


c  ties,  may,  probably,  proceed  from  beneath 

*  the  furface  of  the  earth,  and  from  the  ce- 

*  leftial  bodies;  yet  at  feme  times,  and  in  fome 
c  places,  the  air  may  derive  multitudes  of  effi- 
4  cacious  particles  from  its  own  operations ; 
4  afting  as  a  fluid  fubftanceupon  the  vaft  hum- 

*  ber  and  variety  of  bodies,  which  are  imme- 
4  diately  expofed  to  it.5  Boyle,  Hid. dual,  in 
Air. 
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forts  are  copioufly  difcharged  into  the  air,  there  agitated  by. the  fire,  and 
dift'ufed  thro’  the  whole  atmofphere.  And  hence  arife  various  ac¬ 
tions  on  bodies  :  thus,  near  copper  and  iron  furnaces,  forges,  c '7c.  in* 
numerable  effeds  are  produced  by  the  fire’s  agitating  the  groffer  corpufcles 
in  the  air,  impelling  one  againft  another,  breaking,  comminuting, 

Of  the  matters  thus  raifed  into  the  atmofphere;  thofe  coming  from 
fluid  bodies  are  properly  called  Vapours ;  and  thofe  from  folid  or  dry 
ones,  Exhalations’ 

Of  thefe,  the  variety  is  almofl  infinite  ;  and  there  is  fcarce  any  body 
in  nature  that  can  be  excepted  from  the  number  :  for  gold  flicks  clofe  to 
fulphur  in  the  mines,  and  is  raifed  with  it.  And,  with  the  other  metals, 
a  like  inflammable,  arfenical  fulphur  is  ufually  found  intermixed;  which 
being  agitated  by  fire,  readily  carries  them  off:  And  the  other  foflils, 
•as  coals,  marcafltes,  &c.  rife  with  flill  more  eafe.  So  alfo,  all  forts- 
of  waters,  fpirits,  oils,  acid,  alkaline,  inflammable,  compound,  &c.-.  muft 
be  ever  floating,  in  abundance,  in  the  air;  as  follows  from  the  continual 
diflillations,  &c .  made  thereof.  Earths,  we  add,  are  many  of  them  eafily 
volatilized,  and  made  to  float  in  air ;  for  all,  even  the  fubtileft,  oils, 
yield  a  confiderable  quantity  of  earth  at  the  fecond  diftillation  ;  fo  that 
the  earth  muft  float  with  the  oil.  What  then  can  be  excepted?  No¬ 
thing.  . 

The  caufe  of  this  volatility*  and  afcent,  is  the  fire ;.  without  which, 
all  things  would  fall  immediately  down  toward  the  centre  of  the  earthy 
•  and  remain  in  eternal  reft.  Thus,  if  the  air  be  full  of  vapours,  and 
cold  fucceed  ;  thofe  vapours  before  difperfed,  are  congregated  and  con- 
denfed  into  clouds ;  and  thus  fall  back  again  in  form  of  water.  So 
when  water  boils,  wre  fee  a  vapour  afcend  ;  and  no  body  doubts  but  that 
’tis  fire  is  the  caufe  of  that  elevation,  as  well  as  of  the  other  motions 
of  the  water  :  whether  this  fire  be  originally  in  the  air,  or  whether 
it  be  determined  thither  from  the  celeftial  bodies,  or  whether  it  come 
from  fubterraneons  places. 

Air,  then,  replete  with  fuch  a  variety  of  exhalations,  may  be  looked 
on  as  a  general  chaos.  And, 
m  matter  of  10,  The  parts  of  all  animals  are  found  therein  :  for  any  animal, 
h "r? of  annals  being  expofed  to  the  air,,  will  exhale,  or  diffipate  j  even  tho  the 
c/aUfortTin  wind  does  not  blow|;  leaving  the  bones  alone ;  which  yet,  in  a  few 
sheatr.  years,  will'  themfelves  exhale.  So  that  what,  before,  made  the  animal, 
v.g.  a  man,  a  horfe,  dog,  or  the  like,  is  now  all  in  °  the  air,  both  fluid 
parts  and  folid  *. 

a*.  The 


*  And  here  the  excrementitious  parts  muft 
make  no  fmall  figure:  My  Lord  Sandwich, 
and  two  Gentlemen  of  his  retinue,  allured 
Mr.  Boyle ,  *  That  the  common  report,  as 
•  to  there  being  no  necelfary  houfes  at 
Madrid,  was  true;  and  that  tho  they  al- 


€  ways  make  a  jakes  of  their  lUeets  over 

*  night,  ’tis  not  eafily  difcoverable  by  the  fcent 
‘  the  next  morning,  Madrid,  however,  his 

*  Lordfhip  faid,  had  a  more  offenfive  fcent 

{  than  any  city  he  knew  :  but  they  all  agreed, 
<  that  the  place  wherein  the  ambafiador’s  family 
" . .  ~ '  cotfftantly 


*  •  •  theory  of  Chemistry.  .  28 t 

20,  The  parts  of  all  vegetables  are  alfo  there  :  for,  take  any  plant,  and  of  au  forts  o/vr- 
putrify  it;  and  it  all  readily  becomes  volatile ;  except  the  earth,  which &et.ables- 
in  time  evaporates  like  the  reft. 

And,  3  the  parts  of  all  fojjils :  for  all  falts,  for  itiftance,*are  carried  off  by  of  au  forts  of 

a  vehement  fire,  into  the  air  f ;  and  the  fame  holds  of  fulp'nurs,  ftones,  &c/°^Us' 

Nay,  and  gold  it  felf,  as  has  been  divers  times  obferved,  is  readily 
lent,  by  a  large  burning- glafs,  the  fame  way. 

The  atmofphere,  therefore,  may  be  looked  on  as  an  univerfal  recep¬ 
tacle,"  or  chemical  veftel,  wherein  all  the  bodies  in  nature  a&ually  float. 

Ariel  hence  we  are  enabled  to  account  for  many  of  the  effe&s  of#™"  various 
air  :  About  mines,  deep  caverns,  there  are  frequently  found  copious  f  *tr' 
fumes,  and  exhalations  continually  ifluing  out,  which  in  a  moment’s  time 
deflroy  any  animal  that  comes  within  their  reach  ;  fo  much  as  the  very 
infeds ;  flies  themfelves  not  efc'aping.  Thefe  places  the  antients  called  Ge¬ 
henna,  Spelunca ,  and  Averni ,  from  a  and  osm,  a  bird ;  intimating  thereby  Averni. 

.that  birds  could  not  fly  over  them  but  dropped  down  dead.  Such, 
in  Italy ,  is  the  Grotta  dei  Cani ;  a  dog  held  over  which,  but  a  Angle  mo-  Grotta  del  Cans* 
ment,  expires ;  tho,  if  inftantly  thrown  into  cold  water,  he  recovers,  and 
comes  to  life  again.  On  the  contrary,  in  a  certain  place  in  Poland , 
where  the  inhabitants  are  faid  to  attain  to  an  hundred  years  of  age, 
the  air  is  always  clear,  and  the  neighbouring  lakes  and  fprings  afford 
a.  falutary  vapour  *.  Add,  that  in  Sicily  there  are  divers  places  now  in¬ 
habited,  which  were  anciently  perfedly  uninhabitable., 

*  conftantly  made  water,  had  no  feent  of  urine; 

*  and  chat  they  frequently  obferved,  both  the  dogs 

*  and  cats,  which  lay  dead  in  the  ftreets,. afforded 

*  no  offenfive  fitiell.’  Id.  Hifl.  of  Air. 
j-  *  One  principal  fort  of  thefe  effluvia  in 

*  the  atffiofphere,  I  take  to  be  faline ,  which 

*  float  varioufly  among  the  reft  in  that  vaft 

*  ocean  ;  for  they  feem  not  to  be  equally 
‘  mixed  therein,  but  are  to  be  found  of  diffe- 
1  rent  kinds,  in  different  quantities  and  places, 

<  at  different  feafons.  The  arguments  which 

*  fhew  that  fubterraneous  effluvia  in  general, 

*  afeend  plentifully  into  the  air,  prove  the  fame 
«  of  faline  ones  in  particular  ;  fince  it  has  been 

<  demonftrated,  that  immenfe  quantities  of  com- 
1  mon,  nitrous,  aluminous,  vitriolic,  and  per- 

*  haps  other  falts,  rife  among  the  various  ex- 

*  halations  of  the  terraqueous  globe.  Nor  is 

*  this  the  only  means  whereby  the  air  may  be 

*  impregnated  with  faline  particles  ;  for  the 

*  aftion  of  the  fun  upon  the  fuperficial  parts 
€-  of.  the  earth  and  fea,  will,  alone,  fupply  that 
‘  fluid,  with  fwarms  of  them.  And  the  quan- 
‘  tity  hereof  may  be  greatly  increafed  in  fe- 
‘  vcral  places  by  fuch  vulcanoVas  bays  open 


‘  vents,  by  the  Imoke  of  the  common  cult- 
*  nary  fires,  etc.'  Boyle’s  Hifl.  of  Air. 

The  air  of  fome  places  may,  befides  the 
fimple  falts  already  mentioned,  contain  fome- 
compound  ones  ;  it  being  fhewn,  that  particu¬ 
lar  faline  fpirits  may  meet  and  join  together 
therein  ;  as  alfo  that  two  liquors  may  be  fo 
ordered,  that  one  of  them  ftiall  never,  of  it' 
felf,  afford  any  thing  in  a  dry  form,  yet  its 
fpirituous  effluvia  meeting  with  thofe  of  the 
aether,  produce  a  dry,  volatile  and  faline  body  ; 
which  the  mixture  of  the  liquors  themfelves- 
would  not.  Ibid. 

*  In  an  exprefs  treatife  on  the  wholefome- 
nefs  and  unwholefomenefs  of  the  air ,  Mr  .Boyle* 
makes  appear,  that  it  depends  principally  on  the 
impregnation  the  air  receives  from  fubterraneal- 
effluvia,  a  caufe  generally  overlook’d  by  phyfi- 
cians ;  of  which  he  diftinguifhes  divers  kinds^ 
viz,  ordinary ,  which  are  almoft  conftantly  fend¬ 
ing  up;  extraordinary,  which  rife  but  at  certain  - 
times.  Thefe,  again,  if  they  come  at  ftated  fea¬ 
fons,  he  calls  periodical ;  if  uncertainly,  fortui-  > 
totes,  or  irregular. 
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Tn  the  genera],  tho  the  wholefomenefs  of 
the  air  in  fjme  places  may  be  chiefly  due  to  the 
wholefome  expirations  of  fubterraneal  bodies  5 
yet  is  the  air  depraved  in  far  more  places  than 
it  is  improved,  by  being  impregnated  with 
mineral  expiration?.  Indeed,  among  the  mi¬ 
nerals  known  to  us,  there  are  many  more 
noxious  than  wholefome.;  .and  the  power  of  the 
former  to  do  mifchief,  is  more  efficacious  than 
of  the  latter  to  do  good  ;  as  we  may  guefs  by 
the  fmall  benefit  men'receive  in  point  of  health, 
by  the  effluvia  of  any  mineral,  or  other  known 
foffil,  in  comparifon  of  the  great  and  fudden 
damage  that  is  often  done  by  the  expirations' of 
orpiment,  fandarack,  and  white  arfenic. 

Among  the  various  forts  of  particles  where¬ 
with  the  atmofphere  is  replete,  fome,  he  fhews, 
may  be  fo  fmall  and  folid,  or  fo  conveniently 
fhaped,  as  to  enter  many  of  the  numerous  ori¬ 
fices  of  the  minute  glandules  of  the  skin,  or 
at  other  pores  thereof.  Thus,  tho  neither  pa¬ 
per,  nor  a  bladder,  be  pervious  to  the  elaftic 
parts  of  the  air ;  yet  may  either  of  them  be 
eafily  penetrated  by  other  corpufdes  of  the  at¬ 
mofphere  :  and  that  excellent  author  has 
prepared  a  dry  body,  which  being  inclofed  in 
either,  would,  without  wetting  or  difcolouring, 
or  any  way  fenfibly  altering  them,  pafs  in  a 
trice  thro’  the  pores  thereof,  in  fuch  plenty  as 
to  exert  a  manifeft  operation  on  bodies  placed 
at  fome  diftance  therefrom. 

This  is  confirmed  from  the  fudden  check 
almoil  every  fummer  given  fo  the  plague  at 
Grand  Cairo  :  for,  fince  morbific  caufes  ope¬ 
rate  more  effe&ually  than  curative  ones,  it 
feems  more  than  probable,  that  exhalations 
afcending  from  under  ground,  may  produce  pef- 
tilential  fevers,  and  the  plague  it  felf  5  fince  {he 
corpufdes  which  impregnate  the  Egyptian  air 
upon  the  fwelling  of  the  Nile,  put  a  fpeedy  flop 
not  only  to  the  contagion,  but  to  the  malignity 
of  the  plague,  affifled  even  by  the  fummer ’s 
hear,  which  there  is  exceflive. 

’Tis  very  probable,  that  mod  of  the  dif- 
eafes,  which  even  mod  phyficians  call  new,  are 
caufed,  either  principally  or  (econdarily,  by  fub¬ 
terraneal  fleams. 

Indeed  there  may  be  noxious  minerals  in  a 
country,  without  being  often  able  to  produce 
pefttlences :  they  may  lie  in  beds  fo  deep,  that 
even  a  fmall  earthquake  fhall  not  reach  fo  far 
downwards,  as  to  affeiA  them  ;  tho  a  more. vio¬ 
lent  (hock  may.  And  hence  we  may  account 
for  the  plague’s  raging  in  fome  parts  of  Africa , 
once  in  thirty,  or  once  in  a  hundred  years ; 
fince  there  may  be  periodical  paroxyfms,  or 


grand  and  vehement  commotions,  in  fubterra¬ 
neal  parts,  tho, not  yet  obferved  in  them.  A 
late  judicious  French  hiftorian  records,  that  a 
very  pernicious  difeafe,  of  the  nature  of  a 
cholic,  reigned  in  France  every  tenth  year,  for 
feventy  years  together. 

Mezeray  relates,  *  That  the  great  plague 
c  which  happened  in  trance  in  the  year  1346, 
c  and  which  was  fo  contagious,  that  fcarce  a 
{  village,  or  even  an  houfe,  efcapfid.uninfeffed; 

‘  began,  two  years  before,  in  the  kingdom  of 

*  Cathay ,  by  a  vapour  mod  horribly  fetid,  and* 
c  breaking  out  of  the  earth,  like  a  kind*  of  fub- 

‘  terrarreal  fire  ;  which  confumed  and  devoured 
c  above  two  hundred  leagues  of  that  country, 

‘  even  to  the  very  trees  andftones;  and  in- 
f  feftecT  the  air  in  a  wonderful  manner.’  He 
adds,  *  that  from  Cathay  it  pafled  into  A fia 
‘  and  Greece,  thence  into  Afric ,  and  afterwards 

*  into  Europe ,  which  it  ranfacked  throughout.’  * 
Hi  ft.  de  France. 

And  not  only  plagues,  but  mod  new,  con- 
tagious,-and  epidemical  difeafes,  Mr.  Boyle  takes 
to  arife  from  (ubterraneous  caufes.  He  in- 
ftances  a  great  cold,  which,  in  one  day  or  two, 
invaded  multitudes  in  the  fame  city,  with 
violent  and  fatal  fymptoms  ;  when'  yet,  he 
could  fee  no  room  to.  judge,  that  the,  bare 
coldnefs  of  the  air  could  foTuddenly  produce 
a  difeafe  fo  epidemical  and  hurtful ;  and  it  ap¬ 
peared  more  probable  that  the  caufe  came  from 
under  ground,  becaufe  it  began  with  a  very 
troublefome  fog. 

Peculiar  kinds  of  venomous  exhalations,  ’tis 
probable,  may  fometimes  be  emitted  ;  efpecially 
after  earthquakes  ;  and  thus  occafion  mortal  dif. 
eafes  in  animals  of  one  kind,  and  not  of  ano¬ 
ther  ;  and  in  this  or  that  place,  and  not  elfe- 
where.  Fernelius  gives  us  an  acconnt  of  a 
plague  or  murrain  in  1514,  \vhkh  invaded 
none  but  cats.  Dionyfius  Halicarnaff&iis  men¬ 
tions  a  plague  which  attacked  none  but  maids  : 
and  that  which  raged  in  the  time  of  Gentilis 
killed  fcarce  any  women;  and  very  few  but  lufty 
men.  Bo  ter  us  mentions  another  great  plague 
which  aflaulted  none  but  the  younger  fort; 
and  we  have  inltances  of  the  fame  kind  of 
a  later  (landing.  Cardan  fpeaks  of  a  plague  at 
Bafil,  with  which  the  Switzers ,  and  not  the 
Italians ,  Germans,  or  French,  were  infe&ed  : 
and  jf oh.  Utenhovius  takes  notice  of  a  cruel 
plague  at  Copenhagen  ;  which,  tho  it  raged 
among  the  Danes,  (pared  the  Germans,  Dutch$ 
and  Englifh,  who  went  with  all  freedom,  and 
without  the  lead  danger,  to  the  houfes  of  the 
infetted. 

From 
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•From  ‘thefe  exhalations,  the  air  iii  different  places  becomes  very  ™Jrtnee 
different  *  :  thus  where  there  are  mines  of  fulphur,  as  in  Carniolaf different 
f  Campania,  &c.  the  air  is  frequently  very  pernicious.  Add,  that  the 
effluvia  of  animals  have  their  efted  on  the  air ;  as  is  evident  in  the 
cafe  of  contagious,  difeafes,  •  plagues,  murrains,  and  other  mortalities 
which  are  -fpread  by  the  air.  And  the  like  is  obferved  of  plants  j[. 

The  air,  again,  becomes  different  according  to  the  feafon  of  the  year  :  indfferent ft*. 
for  in  winter,  the.  earth,  being  bound  up  with  cold,  fcarce  fends  any  fonf- 
exhalations  at  all  3  and  yet  the  fubterraneal  fire  is  all  the  while  agi¬ 
tating,  and  preparing  particles  of  all  kinds,  to.be  fet  at  liberty  from 
their  fubterranean  holds,  by  the  warmth  of  the  enfuing  fpring,  and 
difcharged  into  the  common  receiver,  the  air.  And  hence  the  diffe¬ 
rence  between  the  vernal  and  autumnal  air  ;  for  if  you  fow  the  fame 
feed  in  the  fame  ground,  in  fpring  and  in  autumn,  different  plants 
•will  arife  j  even  tho.the  degree  of  heat  were  the  fame  in  both  cafes.  *  .  * 

And  for  this  reafon  it  is,  that  many  chemifts,  to  get  the  greater  quan¬ 
tity  of  fpirit  from  corns,  ufe  to  ffeep  them'  in  ram- water  gathered  in 
the  fpring. 


■*  In  places  abounding  with  Alarcafttes,  fays  , 
Mr.  Boyle,  4  there  is  a  fretting  vitriolic  fait  \ 
4  largely  difperfed  thro’  the  air,  which  has  been 
4  obferved  to  rot  the  hangings  of  rooms,  and  j 
4  other  furniture  5  and  to  lie  upon  the  furface 
‘  of  the  ground  in  a  whitifh  efflore'fcence,  after 
4  the  fun  had  heated  the  moift  and  blackifh 

*  mould  wherein  it  lay.’  Boyds  Hi  ft.  of  Air. 

Befides  thefe  faline  fubftances  of  a  determi¬ 
nate  fpecies,  there  are  poffibly,  at  certain  times 
and  places,  other  corpufdes  in  the  air  of  a 
faline  nature,  but  not  reducible  to  any  parti¬ 
cular  kind,  which  we  therefore  call  anonymous. 
We'have  obferved  in  old  glafs  windows,  be¬ 
longing  to  high  and  antient  buildings,  fome 
panes  corroded,  as  if  they  had  been  worm- 
eaten  *,  which  feems  to  argue,  that  (harp  and 
fretting  particles  had  been  carried  thither  by 
winds,  whereto  that  glafs  was  expofed  ,  "tho 
none  of  the  halts  before-mentioned  have  the 
faculty  of  corroding  common  glafs.  Id.  ibid. 

f  4  The  many  faline  effluvia  that  rife  with 
4  the  other  fubterraneous  fleams,  cannot,  all 
4  of  them,  be  well  fupposM  of  a  fimple  and 
4  uncompounded  nature.  A  very  intelligent 
4  acquaintance  of  mine,  who  vilited.  a  vul- 
4  cano  in  America ,  told  me,  that  "before  he 
4  came  near  enough  to  the  fire,  to  be  very  fen- 
4  fible  of  its  hear,  the  skin  of  his  face  was  fo 

*  corroded,  and  the  colour  of  his  hair  changed, 

4  by  the  exhalations,  as  to  prevent  his  nearer 
4  approach  thereto.’  Id.  Hiji.  of  Air. 

4  At  Fafblun  in  Sweden ,  noted  for  one  of 


4  the  beft  copper  mines  of  that  kingdom,  the 
4  mineral  exhalations  affetff  the  air  fo,  that 
4  their  filver  coin  is  frequently  difcoloured,  and 
4  fometimes  turned  black  thereby  ;  tho  clofe 
4  tied  up  in  feveral  purfes,  and  locked  up  in 
4  ftrong  chefts.  The.  fame  effluvia  manifeftLy 
4  affeft  brafs,  and  to  fuch  a  degree,  that  there 
4  is  no  poffibility  of  keeping  their  utenfils  of 
‘  this  kind  tolerably  clean.’  Id.  ibid. 

4  A  virtuofo,  who  poffeffed  a  piece  of  ground 
c  wherein  ran  feveral  veins  of  different  metals 
4  and  minerals,  told  me  he  had  frequently  feen 
‘  pillars,  as  it  were,  of  fumes,  afcending  thence 
4  like  fmoke ;  fome  whereof  had  no  fcent,  fome 
4  an  ill  one,  and  fome  again  a  good  one  ;  tho 
4  the  latter  happened  hut  feldom.’  Id.  ibid. 

||  4  A  very  ingenious  phyfician  told  me,  he 
4  learned  upon  the  ifland  Ternate,  that  the 
4  Dutch  having  agreed  with  the  king,  to  fell 
4  almcft  all  the  clove-trees  that  grew  there,  in 
4  order  to  raife  the  value  of  their  fpice  ;  fuch  * 
c  a  change  in  the  temper  of  the  air  happened 
4  thereupon,  as  (hewed  the  exhalations  which 
4  the  bloffoms,  when  dried,  afford  the  cloves 
4  to  be  very  wholefome  ;  for  foon  after  thefe 
‘  fragrant  trees  were  cut  down,  'the  whole 
4  ifland  became  exceedingly  fickly  ;  which  my 
4  relator  imputed  to  the  conofive  and  noxious, 

4  fleams  of  a  vu’cano'  there,  the  ill  effetfis 
4  whereof  were  formerly  prevented  by  the  aro- 
4  rnatic  effluvia  of  thofe  fpicy  blcffoms.’  Boyle 
ubi  fupra, 
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And  thus  we  fee  the  reafon  why  in  fome  countries,  where  the  win¬ 
ter  is  feverer  than  ordinary,  the  fpring  is  more  than  ordinary  fruitful  : 
for  here  the  exhalations,  being  pent  up  a  long  time,  are  difcharged 
in  the  greater  quantity,  when  the  fun  makes  ’em  a  pafl'age;  whereas, 
under  a  feebler  cold,  the  efflux  would  have  been  continual,  and  con- 
fequently  no  great  (lock  referved  for  the  next  occafion. 

From  the  entrance  of  the  fpring  till  autumn,  the  evaporation  is  con- 
ftant :  but  then  it  begins  to  tail ;  and  in  the  winter  ceafes,  to  lay  up 
freffl  matter  for  the  coming  feafon. 

mcnce  /ewe  Thus  it  is,  that  frofty  winters,  by  congealing  the  waters,  and  cover- 
7::TfutCr  ing  the  earth  with  a  cruft,  and  thus  imprifoning  the  exhalations ;  make 
refit.  a  fruitful  fummer:  for  this  is  no  check  upon  the  fubterraneous  fire,  which 

.ftili  continues  its  office  ;  the  froft  never  reaching  above  two  foot  un¬ 
der  ground.  So  that  if  you  dig  to  that  depth,  in  winter,  the  earth  will 
•  .  •  always  be  found  to  fmoak  very  plentifully. 

This  vaporous  matter,  then,  being  at  length  received  into  the  at- 
mofphere,  is  returned  again  in  form  of  rain,  the  fure  fore-runner  of  a 
chearful  crop. 

When  the  cold  is  very  confiderable  in  fummer,  thunder  and  lightning 
-arife  ;  which  contribute  to  the  loofening  and  fetting  at  liberty  the  re¬ 
maining  vapours,  deep  inclofed  under  ground  :  and  when  the  fun’s  force 
begins  to  fail,  they  muft  of  courfe  return  in  fhowers,  &c. 

.  •  While  the  fun  is  returning  from  the  winter’s  folftice  to  the  fummer’s, 

his  rays  darting  on  us  /till  more  and  more  perpendicularly,  the  matter 
of  the  earth  is  more  and  more  relaxed,  foftned,  and  putrified  ;  till  he 
arrives  at  the  tropic,  where  his  heat  and  force  is  at  the  height.  And 
then,  with  the  force  of  a  chemical  a^ent,  he  converts  or  refolves  every 
thing  near  the  furface  of  the  earth  into  its  principles,  water,  fulphur, 
fait  and  oil,  which  are  eafily  raifed  into  the  atmofphere. 

As  the  fun  retires,  the  cold  fucceeds :  and  thus,  the  diverfity.  of 
feafons  of  the  year,  depends  on  a  change  in  the  face  of  the  cruft  of 
the  earth,  the  prefence  of  the  air,  and  the  fun’s  courfe  *. 

And  hence  we  conceive  the  nature  of  meteors,  which  are  all  either  col¬ 
lections  of  fuch  vapours,  and  exhalations,  or  difperfions  thereof.  Collec¬ 
tions  of  vapours  make  clouds ;  which  being  further  and  further  condenfed, 

.  turn  to  fnow>  rain,  or  hail.  The  fubtiler  oils,  we  have  noted,  are  always 


*  Mr.  Boyle  fuggefts  farther  variations  in  the 
air,  accruing  from  the  diverfity  of  heat  and 
cold  :  £  The  air,  he  obferves,  being  a  fluid  as 

*  well  as  water,  and  impregnated  with  falts  of 
c  different  kinds,  ’tis  not  improbable,  that  what 

*  happens  in  water,  impregnated  with  fuch  falts, 

*  may  alfo  happen  in  the  air.  Two  proper 
c  quantities,  of  different  falts,  being  diffolved 

*  in  hot  water,  they -floated  undiftinguilhably 

*  therein,  and  retained  a  capacity  to  ad  in 
.conjunction  upon  feyeral  occafionsj  yet  when 


*  the  liquor  became  cold,  the  faline  particles 
£  of  one  kind  being  no  longer  agitated  by  a 

*  due  degree  of  beat,  (hot  into  cryftals  ;  and 
‘  lofing  their  fluidity. and  motion,  vifibly  fepa- 
{  rated  themfelves  from  the  other,  W'hich  ftili 
£  continued  fluid  in  the  liquor,  and  capable  of 
£  ading  feparately.  Hence  it  feems  probable, 
£  that  coldnefs  and  heat  may,  for  a  time,  grear- 
f  ly  alter  the  qualities  of  the  air,  with  regard 
‘  to  the  bodies  and  health  of  mankind,  ibid. 

riling 
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rifing  into  the  air :  now  two  clouds  partly  formed  of  fuch  oils,  hap-mence  tbun* 
pening  to  meet  and  mix;  by  the  attrition,  the  oil  frequently  takes  fire ; dcr; 
and  hence  thunder,  lightning  f,  and  other  fiery  phenomena  :  which  may 
be  further  promoted  by  the  difpofition  of  the  clouds  to  favour  the  ex¬ 
citation. 

And  hence  arife  great  and  fudden  alterations  in  the  air;  iiifomuc-h, 

That  it  fhall  now  be  intenfely  hot,  and  raife  the  fpirit,  perhaps,  to 
eighty  eight  degrees:  and  yet,  after  a  clap  of  thunder,  with  a  (bower, 
it  fhall  fall  again,  in  a  few  minutes,  no  lefs  than  twenty  or  thirty  degrees. 

Ice  may  be,  and  is,  formed  even  in  the  heavens,  from  the  intenfe  cold 
that  frequently  prevails  there ;  and  the  funs  ray’s  pafling  duly  thro’  ice, 
have  their  force  confiderably  increafed ;  as  we  fee  in  burning-glafl'es 
made  of  ice.  And  hence  may  our  degree  of  heat  be  liable  to  be  greatly 
heightened ;  as,  accordingly,  we  obferve,  that  when  our  atmofphere  is 
replete  w  ith  clouds,  provided  they  be  not  grofs  enough  to  intercept  the 
rays ;  our  heat  is  then  moft  intenfe  and  fultry.  ’Tis  known  that  none 
of  thefe  clouds  are  above  an  Englijh  mile  high*;  and  hence  on  very  high 
mountains,  the  warmth  is  inconfiderable.  In  eftedr,  our  heat  depends  0n  « the 
more  on  the  circumftances  of  the  clouds,  and  the  bodies  beneath  them, 
than  on  all  that  is  above  them ;  taking  fun,  moon,  ftars,  and  all.  ’Tis 
impoflible  therefore  to  pronounce  what  the  degree  of  heat  will  be  in 
any  given  place,  at  any  time ;  even  tho  we  knew  ever  fo  well  the  places 
and  pofitions  of  the  fun  and  planets,  with  refpeft  to  us  :  fince  it  de¬ 
pends  fo  much  on  other  variable  things,  no  ways  capable  of  being 
afcertained. 

Thefe  meteors  too  have  their  effeds  on  the  air:  thus  thunder  is  °f thuJt- 
known  to  produce  new  fermentations  of  liquors,  &c.  er ’ 

To  thefe  may  be  added  another  caufe,'  which  varies  the  condition  of  the  Earthquakes. 
air,  viz,,  earthquakes :  for,  the  fire  perpetually  burning  underground,  has  its 
fpiracles  or  vent-holes;  which  happening  by  any  means  to  be  flopped  up, 
it  produces  violent  tremors  and  (hakes,  till  it  has  opened  it  felf  a  new 
pafifage,  where  none  was  before.  And  if  the  matter  difcharged  hereat  ]j,. 

be 


f  Eflfefts  of  the  like  kind  have  even  been 
obferved,  where  fo  many  circnmftances  have  hot 
concurred  :  A  Neapolitan  nobleman  acquainted 
Mr.  Boyle,  that  during  his  ftay  at  a  country- 
houfe  near  Naples ,  he  ufed  frequently  to  ride 
upon  a  very  fulphureous  foil,  where,  if  his 
horfe  trod  pretty  hard,  a  great  crackling  noife 
would  arife,  which,  to  a  ftranger,  might  have 
feem’d'furprizing  ;  and  dufty  fulphureous  fumes 
would  be  raifed,  which  feemed  ready  to  take 
fire,  as  fometimcs  he  thought  they  aflually 
did;  and  having  caufed  fome  turfs  to  be  cut 
out  of  this  ground,  and  laid  together  in  a 
heap,  he  could,  in  the  night-time,  fomewmes 
obferve  the  effluvia  thence  arifing  to  kindle  in 
the  air. 


*  *  An-  excellent  aftronomer  of  my  ac« 

*  quaintance,  who  frequently  took  the  height 
‘  of  the  clouds,  very  rarely  found  any  even  of 

*  the  white  one*,  in  fair  weather,  to  be  more 
<  than  three  quarters  of  a  mile,  and  feldom 
«  above  half  a  mile,  from  the  furface  of  the 

*  earth.’  Boyle* s  Hijl.  of  Air. 

1|  *  ’Tis  well  known,  that  about  mount  Vefu • 

*  viuty  the  exhalations  are  of  fofaline  and  ful- 
{  phureous  a  nature,  that  they  adhere  to  the  ori* 

*  ficesof  its  vents,  like  flowers  of  fulphur.  And 

*  1  have  a  ftone  brought  me  from  the  fame  vul- 

*  cano,  with  a  white  fait  in  its  cavities  ;  which, 

*  upon  examination,  proved  a  kin  to  fal-am- 

*  moniac,  and  eafily  loluble  in  water  ■,  one 

*  part  being  very  volatile,  and  the  other  re- 

P  p  maining 
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be  of  any  poifonous  quality ;  the  air,  being  replete  therewith,  becomes 
of  courfe  unwholefome,  contagious,  and  frequently  deadly. 

Effluvia  of  This  eruption  .of  peflilential  vapours,  is  no  where  more  apparent 
mzn'*’  than  at  the  Cape  of  Good- hope;  where  the  mines,  as  foon  as  opened,  emit 
fuch  horrible  fumes  from  the  arfenic,  which  is  a  conftant  attendant  on 
gold,  that  no  animal  can  live  near  them ;  fo  that  endlefs  treafures  may 
there  remain  for  ever  ufelefs  "  « 

The  fame  caufe,  here,  Iikewife  operates  ;  in  that  by  fuch  fuccuffions 
of  the  earth,  'converfions  are  made  of  dry  land  into  lakes  or  feas ;  of  found 
wholefome  places,  into  rotten  putrid  ones.  So  alfo,  where  fhips  for¬ 
merly  failed,  we  now  plough  a  dry  and  folid  foil. 

Difference  of  The  heighth  or  depth  of  air,  makes  a  yet  further  conliderabJe  alteration 
Te/JefofZph. therein;  for  the  exhalations  are  few  of  them  able  to  afeend  above  the 
tops  of  mountains  f ;  as  appears  from  thofe  plagues  where  the  inhabitants 


*  maining  fomewhat  fixt ;  whence  it  Teems 
«  very  probable,  that  fait  was  compounded  in 
4  the  bowels  of  the  vulcano ;  great  quantities 
<  thereof  having,  as  I  am  evidently  informed, 

4  been  gift  up  in  the  fiery  eruptions ;  and 
e  therefore,  fince  I  found  it  fublimable,  it 
«  might,  by  that  means,  be  largely  difperfed 

*  thro5  the  air.’  Boyle,  ubi  fupra . 

<  Eighteen  years  ago,  a  terrible  noife  began  at 

*  the  port  of  Santorini ;  reaching  even  to  Chio, 

4  diftatit  therefrom  above  two  hundred  miles; 

6  which  was  fuppofed  to  proceed  from  the  Vene- 

*  tians  fighting  with  the  Turks :  but  at  length  it 
«  was  found  to  be  caufed  by  a  fire  underneath 
«•  the  port  above-mentioned,  which  there  caft 
4  up,  from  the  bottom  of  the  fea,  quantities 

*  of  pumice-ftones,  with  a  force  and  report 
4  as  great  as  if  they  had  been  feverally  dif- 

*  charged  from  a  cannon.  The  air  of  Santo- 
4  rini  was  by  this  means  fo  infetted,  that  abun- 
‘  dance  of  people  were  killed,  and  many  loft 

*  their  fight  thereby  ;  tho  they  recovered  it  in 
4  a  few  days  afterwards.  This  infe&ion  fpread 
4  it  felf  as  far  as  the  preceding  noife  had 
4  reached ;  for  even  at  Chio  and  Smyrna,  all 
4  the  coin  was  changed  red,  both  that  in  the 

*  pocket  and  that  locked  up  in  chefts  ;  and  the 
4  fame  happened  to  the  filver  chalices  in  the 
«  churches.  The  infection,  however,  vaniihed 

*  in  a  few  days  time,  and  the  filver  recover’d 

*  its  native  colour.’  Voyage  de  Levant . 

In  the  year  1660,  in  the  kingdom  of  Na¬ 
ples,  after  an  eruption  of  Fefuv'tus ,  ftrange 
erodes  appeared  on  linen  that  had  lain  open 
to  the  air.  They  were  extremely  numerous 
in  feveral  parts  of  the  kingdopn  of  Naples  ; 
and  the  jefuit,  who  Ont  the  relation  to 
Kircher,  fays,  that  he  himfelf  found  thirty  in 


one  altar-cloth  ;  fifteen  upon  the  fhift-fleeve 
of  a  woman  ;  and  eight  in  a  boy’s  band.  Their 
colour  and  magnitude  were  alfo  very  unequal, 
and  their  figure  different  j  they  wrou!d  not 
wafh  out  with  fimple  water,  but  required  foap. 
Thefe  were  found,  not  only  upon  linen  gar¬ 
ments  expofed  to  the  air,  but  upon  fome  of 
thofe  that  were  kept  up  in  locked  chefts.. 

*  What  effeff  the  neighbourhood  of  mines 
have,  appears  from  Mr.  Boyle  :  A  famous- 
chemift,  who  lived  in  a  country  abounding 
with  mines  of  vitriol,  affined  him,  that  he 
had  found  the  oaks  growing  over  them  to  be 
remarkably  more  folid  and  heavy,  than  thofe 
trees  elfewhere  are  ;  upon  which  Mr.  Boyle 
obferves,  that  the  parts  of  fome  minerals  are 
capable  of  infinuating  tbemfelves  very  plenti¬ 
fully  into  the  pores  of  growing  vegetables, 
without  being  really  fubdued  by  what  the  phi- 
Iofophers  call  the  concofting  faculty  of  the 
plant  ;  but  inftead  of  being  affimilated  by  the 
vegetable,  retain  their  own  mineral  nature  ; 
and  upon  the  recefs,  or  evaporation  of  the 
juice  that  ferved  them  for  a  vehicle,  fome- 
times  difeover  themfelves  to  the  naked  eye. 
He  adds,  that  he  has  feen  a  piece  of  a  vine 
that  grew  not  far  from  Paris,  which  being 
broken,  a  multitude  of  the  internal  pores 
of  the  root,  and  a  part  of  the  trunk  alfo, 
appeared  to  be  fluffed  with  corpufcles  of  a 
marcafirical  nature,  as  was  plain  by  their  co¬ 
lour,  their  fhining  luftre,  and  their  weight,. 
Caufes  of  wholefomenefs ,  &c.  of  the  air. 

t  ‘  °n  one  °f  the  mountains  of  Ba- 
4  varia  ’tis  winter,  and  on  the  other  fummer, 
4  at  the  fame  time;  fo  that- while  this  fide  is 
4  parched  with  hear,  that  lies  buried  in  fnovv.’ 
Balbin .  Hifi.  Bohem.  p.  55. 
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of  one  fide  of  a  mountain  have  all  perilled,  yet  thofe  on  the  other  fide 
all  the  while  remained  in  perfed  health.  Now  flill,  the  lower  the* 
place,  the  clofer,  denfer,  and  heavier  the  air ;  till,  at  length,  you 
arrive  at  a  depth  where  fire  goes  out :  io  that  the  miners,  who  go  very  .  . 
deep,  to  remedy  this  inconvenience,  are  forced  to  have  recourfe  to  an 
artificial  .wind  \  raifed  by  the  fall  of  waters,  to  do  the  office  of  the 
other  air  * 

The  air  may  likewife  undergo  fome  alterations  by  means  of  its  motion :  Effe8  of  winds. 
thus  a  brisk  wind  leffens  the  prefllire  of  the  incumbent  atmofphere ; 
by  which  means  the  fubterraneous  air  may  be  enabled  to  raife  the  cruft 
of  earth,  or  occafion  a  fhuddering  thereof.  And  hence  that  obfervation 
of  Mr.  Hauksby ,  that  the  barometer  finks  very  notably,  when  the  wind 
is  raifed,  or  the  air  agitated,  about  the  fame.  .  ' 

Now,  ccnfidering  the  air  as  fuch  a  chaos  or  aflemblage  of  all  kinds  of  air  on 
of  bodies,  and  a  chaos  fo  extremely  liable  to'  change;  it  muft  needs ^tTois.  °fe' 
have  a  great  influence  on  chemical  operations,  and  occafion  notable 
alterations  in  the  fame:  thus  there  is  fcarce  any  procuring  of  oil  of  0ilc°f 
fulphur,  per  campanam ,  in  a  clear  air ;  its  parts  being  then  fo  extremely  procured1.  *  ‘ 
ready  to  fly  off:  but  in  a  thick  cloudy  air,  it  yields  oil  in  abundance. 

And  thus  falts  melt  the  eafiefl  in  a  cloudy  air;  and  when  melted,  ad 
the  molt  forcibly  :  and  all  feparations  fucceed  the  beft  in  fuch  weather. 

The  fuccefs  of  chemical  operations,  therefore,  has  a  near  dependence  D^re^f  efefft 
on  the  air;  and  the  fame  operation  performed  at  different  places,  or  fation.  ~ ^ 
times,  when  the  air  is  differently  inpregnated,  &c.  may  well  have  a 
different  efted.  Thus  if  fait  of  tartar  be  expofed  to  the  air,  in  a  place 
where  any  acid  fpirit,  as  vinegar,  is  floating  in  the  air,  as  in  the  fliops 
where  vinegar  is  fold;  it  will  draw  the  vinegar  to  it  felf,  and  by  that 
means  lofe  its  former  qualities,  and,  of  fixed,  become  volatile  :  but 
in  places  where  there  is  no  acid,  it  difi'olves  into  an  extremely  (harp  oil  f. 

And 


*  Nor  muft  drought  and  moifture  be  de¬ 
nied  their  (hare  in  varying  the  ftate  of  the 
atmofphere :  At  Guinea ,  the  heat,  with  the 
moifture  of  the  air,  are  faid  to  be  fo  favou¬ 
rable  to  putrefaflion,  that  the  fineft  white 
fugar  fhall  fometimes  be  full  of  maggots ; 
and  all  their  drugs,  plaifters,  v'c.  quite  lofe 
their  virtue ;  and  fome  of  them  grow  vermi¬ 
nous.  ’Tis  added,  that  in  the  ifland  of  f-ago, 
they  are  obliged  to  expofe  their  fweetmeats 
to  the  heat  of  the  fun ;  and  thereby  exhale 
the  moifture  they  contracted  in  the  night,  which 
would  otherwife  have  caufed  them  to  putrefy. 
Boyle’s  Hi  ft.  of  Air. 

The  firing  of  a  viol  has  been  obferved  to 
increafe  in  the  acutenefs  of  its  tone,  by  al- 
moft  half  a  note,  either  a  little  before,  or  in 
xainy  weather  j  and  the  fame  obferyer  has 


likewife  found  that  putting  falfe  firings  in  hi* 
pocket  for  frets,  they  have  been  found  true 
when  he  came  to  ufe  them.  Id.  ibid. 

*  If  fome  Egyptian  earth  be  taken  up 
4  near  the  river,  and  carefully  preferved  from 
4  the  wet  and  wafte,  ’twill  be  found,  if  duly 
‘  examined  by  the  ballance,  neither  to  increafe 
£  nor  diminifh  its  weight  till  the  17th  of  fune  ; 
4  when  it  will  begin  to  grow  heavier,  and 
4  continue  to  do  fo  as  the  river  fills  ;  whence 
4  they  certainly  know  the  ftate  of  the  deluge, 
4  which  doubtlefs  proceeds  from  the  moifture 
4  of  the  air.’  Profper.  Alpinist,  Job.  Va- 
rot,  See.  p.69. 

f  The  air  of  particular  places,  as  about 
great  towns,  &c.  Mr,  Boyle  obferves  may  pro¬ 
bably  abound  with  volatile  falts,  of  a  con¬ 
trary  nature  to  acids.  That  places  deep  under 
P  p  2,  the 
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And  thus  the  experiments  made  of  flalts,  at  London, ,  where  the  sir 
is  plentifully  impregnated  with  flulphur,  exhaled  from  the  fea*coaI, 
are  very  different  from  thofe  made  on  the  fame  flubje&s  in  other  parts 
.  .  of  the  kingdom,  where  wood,  turf,  fec:  are  the  ufual  fuel  *. 

Effetts'of  the  Thofe  alterations  in  the  air,  wherewith  our  own  bodies.are  found  to 
Ti^be  affe&ed,  affed  chemical  bodies,  in  a  ftill  more  feniible  manner :  hence, 

chemical  ope-  as  the  air,  in  the  laboratories- of  the  chemifts,  is  fometimes  pregnant 
rations.  with  acids,  fometimes  with  alcalies,  and  fometimes  with  metallic  fumes, 
their  operations  become  ftrangely  diverfified. 

And  in  general,  the  air,  as  it  contains  divers  kinds  of  exhalations, 
has  a  wonderful  effect  towards  promoting,  ftopping,  or  altering  the 
a&ions  of  all  bodies  on  each  other  ;  whence  frequently  arife  very 
aft  on  idling  effe&s. 

cf  the  fumerof  Thus,  if  pure,  well-fermented  wine,  be  carried  into  a  place  where 
new  nine.  the  a{r  ft  replenifhed  With  the  fumes  of  new  wine  then  fermenting ; 

it  will  begin  to  ferment  afrefh.  So  we  have  feen  fait  of  tartar  flweil, 
and  as  it  were  ferment,  when  carried  into  a  place  where  fpirits  of  nitre, 
vitriol,  and  fea-falt,  were  preparing ;  m.  by  the  contiguity  of  the 
acid  particles  floating  in  the  air. 

j Hams  in  biof-  ft  ft  matter  of  common  obfervation  among  brewers,  diftillers  of 
£.^f(?gen'eva)  and  vinegar-makers.  That  at  the  time  when  thofe  plants  u.fle 
to  be  in  flower,  the  refpe&ive  juices  ferment,  and  the  operations 
fucceed  the  beft  f. 

whence  meuls  Metals  expofed  to  the  air,  when  well  impregnated  with  fuch  faline  par- 
convatt  rujt.  tjcjeSj  foon  corrode,  and  grow  rufty ;  but  the  fame  in  an  air  void  of  fuch 
particles,  will  remain  a  long  time  without  damage  :  thus  metalline 
inftruments,  and  utenfils,  contract  ruft  much  fooner,  and  therefore 
need  fcouring  much  oftener,  at  London ,  where  they  are  open  to  the 
acid  or  fulphurous  exhalations  of  immenfe  quantities  of  flea-coal,  than 


the  ground  may  lodge  fuch  falts,  feems  not 
uniikely,  from  the  experiment  of  an  acquain¬ 
tance  of  mine,  who  caufed  to  be  dug  up,  at 
the  depth  of  feveral  yards  below  the  furface 
of  the  earth,  a  large  quantity  of  a  certain 
kind  of  clay,  abounding  in  minerals ;  whence 
he  obtained,  by  Ample  diftillation,  a  confide* 
table  parcel  of  fpirit  of  fait,  greatly  refembling 
thofe  of  urine  or  harts-horn.  Hijl.  of  ylir. 

*  In  places  where  much  wood  is  burnt,  nu¬ 
merous  particles  of  volatile  fait  may  eafily  be 
difperfed  thro’  the  adjacent  air  j  for  wood- 
foot,  which  is  only  that  fmall  part  of  the 
fmoke  which  adheres  to  the  chimney- fides,  af¬ 
fords  a  volatile,  faline  fpirit  in  great  plenty  ; 
and  not  readily,  unlefs  by  the  fcenr,  diftin- 
guifhable  from  that  of  urine  or  hartfhorn. 

Moreover,  the  putrefaction  of  animal  fub- 
fUnces,  may  fupply  the  air  with  volatile  falts, 


Cnee  fome  putrefied  urine  will,  without  diftil- 
lation,  afford  faline  and  fpirituous  parts,  which, 
by  their  feent,  fee.  difeover  themfclves  to  be 
volatile,  even  while  fwimming  in  their  own 
large  quantity  of  phlegm.  And  the  like  is  ob* 
fervable  in  many  vegetables.  Id.  ibid. 

■Jr  ‘  Add,  that  ftains  caufed  by  vegetable 

*  juices,  are  obferved  to  be  beft  taken  out  of 
c  linen  at  that  time,  when  the  feveral  plants 

*  that  afford  them  are  in  their  prime.  This 
e  one  lady  has  experienced  in  new  linen  ftained 
‘  by  the  juice  of  quinces  ;  and  another  in 

*  fome  difcoloured  by  the  juice  of  hops,  which. 
‘  fhe  thinks  makes  the  worft  of  ftains ;  but 

*  having  tried  in  vain  to  fetch  this  out,  fhe 
‘  locked  up  the  linen  in  a  cheft,  till  the  fea- 
c  fon  of  hops  came  on,  and  then  the  /pots 
(  yanilhed  of  themfelves.’  Jd,  ibid. 

Iff;, 
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in  other  parts,  where  there  is  lefs  of  the  acidity  *.  And  fermentation, 
which  is  eafily  raifed  and  carried  on  in  a  place  free  of  fulphur,  is  im¬ 
practicable  in  places  where  fulphurous  exhalations  abound. 

Add,  that  the  Angular  fuccefs  which  the  dyers  of  Leyden  have,  in  Eff^softheair 
dying  wools  of  afcarlet  colour,  is,  in  all  appearance,  owing  to  no  i*  tying. 
other  caufe,  but  the  air  which  muft  be  there  impregnated  with  vitriolic, 
aluminous,  and  other  faline  exhalations,  raifed  from  the  great  quantities 
of  thofe  falts  which  the  dyers  daily  empty  out  of  their  velfels  into  the  ' 
waters  of  the  city ;  for  it  is  impoflible  the  waters  fhould  be  charged 
therewith,  without  the  airs  becoming  a  partaker:  and  hence,  the  fame 
means,  the  very  fame  ingredients,  applied  at  Amfterdamy  and  elfe  where, 
have  not  the  fame  effeCt  f . 

•  It  remains  to  be  obferved,  tho  it  comes  here  fomewhat  out  of  place,  Air  d*oay>  *V 
that  the  air  is  every  where  in  continual  motion  :  for,  in  the  ftilleft  motion' 
feafon,  where  there  is  no  wind  ft  ir  ring,  if  you  place  your  felf  in  a 
darkned  room,  w'hich'only  receives  the  day  in  at  a  little  hole,  capable 
of  admitting  a  fingle  ray ;  that  ray  dividing  it  felf,  and  illumining  the 
whole  length  of  the  room,  you  will  perceive  every  thing,  all  the  ex¬ 
ternal  objeCts  whofe  fpecies  are  thus  brought  in,  in  motion;  which  can 
never  be  owing  to  our  refpiration :  but  to  the  external  air  which  infinuating 
itfelf  thro’  the  chinks  of  the  edifice,  moves  that  on  the  infide  of  the  cham¬ 
ber.  And  hence  the  mercury  in  a  very  large,  accurate  barometer,  is 
found  to  be  continually  vibrating,  or  leaping  up  and  down,  without 
ever  remaining  a  moment  quiet. 

This  perpetual  motion  of  air  is  owing  to  the  fire,  which  ads  there 
on  the  true  or  proper  air,  by  means  of  its  native  elafticity  :  but  of  this; 
we  ftiall  treat  anon }  our  bufinefs  here  is  w  ith  air  confiderecf  as  a 
chaos. 


"*  *  It  does  not  appear  that  in-land  coun* 

*  tries  abound  confiderably  with  corrofive  falts; 

*  fince  the  bars  and  cafements  of  windows 

*  will  not  thereby  be  greatly  impaired  by  ruft, 
c  after  they  have  endured  the  weather  for  twenty 
*•  years  ;  whence  1  conje&ure,  that  the  kind 

*  of  falts  whereby  that  diffolution  is  effected, 

*  proceeds  from  fea-vapours,  or  thofe  raifed 
*■  by  the  burning  of  mineral  coals.  Id.  ibid. 

•j-  Mr.  Boyle  propofes  a  method  of  deter¬ 
mining  what  the  particular  fpecies  of  fait  is 
that  predominates  in  the  air  of  any  place,  or 
at  any  time.  This,  he  thinks,  may  be  done 
by  a  fort  of  magnets,  or  attraftives,  u  e.  bo¬ 
dies  fitted  to  detain  and  abforb,  or  at  leaft 
likely  to  be  affe&ed  by,  the  particular  falts 
fuppofed  chiefly  to  abound  :  For  inftance,  if 
we  fufpeft  the  air  to  be  impregnated  with 
nitre,  lime,  or  the  like  bodies  which  imbibe 


j-or  retain  fuch  a  faltnefs  ;  dyed  cloths,  or  fi!fcs; 
of  fuch  particular  colours,  which  fade  or  tar- 
nifh  with  nitrous  fpirits,  may  be  expofed  there¬ 
to  :  where  vitriolic  effluvia  are  fuppofed  predo¬ 
minant,  proper  preparations  of  fulphur  may 
be  fufpended,  to  try  whether  they  will  acquire 
a  blacknefs  :  In  other  places,  guefles  may  be 
made,  by  fpreading  on  the  clean  ground  white 
linen  doth,  well  freed  from  foap  or  lye,  andi 
obferving,  after  it  has  lain  a  conflderable  time, 
what  difcplouration  it  has  fuffered,  and  vvhatt 
faltnefs  it  has-imbibed  ;  either  from  the  afeend-- 
ing  fleams,  or  falling  dews. 

Or,  you  may  find  fome  one  body  capable* . 
of  being  aflfe&ed  by  feveral  aerial  falts,  in* 
j  fuch  different  manners,  as  to-  difeover  which 
kind  produced  the  refpettiva  changes*.  Bhfi*. 
of  Air . 


Tfie; 


a 
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'The  motion  of  the  air,  and  confequently  its  force  and  effe&,  arife  wholly 
'from  fire ;  and -hence,  the  fire,  by  moving  all  the  various  kinds  of  par¬ 
ticles  which  are  in  the  air,  performs  infinite  operations.  In  the  ex- 
tremeft  cold,  the  air  fcarce  ads  at  all,  but  is  contraded  within  itfelf; 
but  when  warmed,  it  expands  again,  and  agitates  other  bodies  :  confe¬ 
quently,  as  the  degrees  of  heat  are  infinite,  fo  muft  the  adions  and 
efteds  of  the  air  be.  Add,  that  as  this  fire  a’ds  on  all  the  corpufcles 
•  which  are  in  the  air,  and  theie  are  infinite ;  ’cis  evident  all  the  adions 
thereof  are  indefinite. 


Air,  conjldered  in  it  J elf  or  that  properly  called  A  i  r. 


Proper  dir,  IJ[.  T^ESIDE S  the  fire  and  exhalations  contained  in  the  circiimam- 
JLJ  bient  atmofphere,  there  is  a  third  matter,  which  is  what  we 
properly  mean  by  air  *. 

To  define  the  nature  of  air,  would  be  extremely  difficult ;  in  as  much 
as  its  intimate  affedions  are  unknown  to  us.  All  we  know,  is,  i°.  That 
air  is  naturally  an  homogeneous  fimilar  body.  2 Fluid.  30,  Heavy. 
its  properties.  40,  Elaftic.  $°,  That  it  rarifies  by  fire,  and  contrads  by  cold.  6°, 
That  it  is  compreffible  by  a  weight  laid  thereon,  and  rifes  and  reftores  it 
felf  upon  a  removal  of  the  fame.  All  which  circumftances,  fhould  in¬ 
cline  it  to  coalefce  into  a  folid,  were  fire  wanting. 
iStrufture.  Mr.  Boyle  conceives  the  air  to  be  a  congeries  of  minute  flocculi,  all 
fpringy,  expanfile,  and  contradile  ,*  and  takes  it  to  derive  its  elaftic 


*  Some  of  the  later  authors  divide  air  into 
iranfient  or  apparent,  and  permanent  or  real  : 
for  that  all  which  appears  to  be  air,  does  not 
continue  fuch,  is  evident  hence,  that  if  an 
eolipile  of  water  be  fufficiently  heated,  and 
fullered  to  expel  the  particles  of  air  by  its  a- 
queous  vapour;  this  will  afterwards  be  forcibly 
driven  out  in  a  large  quantity,  like  the  blaft  of 
a  pair  of  bellows,  and  occafion  a  fharp,  whitt¬ 
ling  noife  againft  the  edge  of  a  knife  conve¬ 
niently  held  there :  yet  fuch  a  vapour,  tho 
whilft  the  motion  lafts  it  refembles  air,  fbon 
lofes  that  refemblance  ;  efpecially  in  the  cold  ; 
and  returns,  by  condenfation,  to  its  original 
water. 

Mr.  Boyle  gives  us  feveral  experiments  and 
methods  for  the  produ&ion  of  air  ;  taking 
the  word  production  for  the  obtaining  a  fen- 
fible  quantity  of  that  fluid  from  bodies  where¬ 
in  it  did  not  before  appear  either  at  all,  or  in 
fo  great  plenty  ;  tho  perhaps  fome  of  his  ex¬ 
periments  may  argue  a  new  and  t  eal  produftion 
of  air  in  the  ftrifter  fenfe  of  die  word.  Hifi. 
of  A  in 


4  Among  the  feveral  ways  of  producing  air, 

*  the  fitted  for  practice  feem  to  be  fermen- 
4  tation,  corrofion,  and  the  diflolution  of  bo- 

*  dies,  by  the  boiling  of  water  and  other  li« 
4  quors,  by  the  mutual  action  of  bodies  upon 

*  one  another,  efpecially  faline  ones ;  arid 

*  laftly,  by  analyzing  and  refolving  certain  fub- 

*  fiances.’  ibid . 

Sir  l.Newton  fhews  that  gunpowder  generates 
air  ;  i.  e.  by  explofion  it  goes  off  in  a  flaming 
fmoke,  or  red-hot  exhalation,  confifting  chiefly 
of  the  fpirit  of  nitre  rarified  by  the  accenfion 
of  the  fulphur  and  charcoal,  and  driven  off 
much  after  the  manner  of  water  out  of  an 
eolipyle  ;  the  volatile  fulphur,  at  the  fame  time, 
and  the  fixed  body  of  nitre,  joining  with  it, 
and  increafing  the  effeft.  Opticks ,  p.  317. 

‘  I  have  found  that  various,  folid,  and  mi- 

*  neral  bodies,  unfufpeffed  of  elafticity,  be- 
‘  ing  plunged  in  corrofive  unelaftical  menftrua, 
4  will,  upon  a  proper  comminution  of  their 
4  parts,  afford,  in  the  confliff,  a  confiderable 
4  quantity  of  permanently  elaftic  air.’  Boyle , 
ubi  fupra. 


force 
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force  from  its  ilrufture,  or  the  form  of  thefe  floccules  ;  which  he  refem- 
bles  to  fleeces  of  wool  f. 

Sir  I.  Newton,  without  concerning  himfelf  as  to  the  figure  of  the  parti- r  epelling  force 
cles  of  air,  considers  its  effe&s  alone;  and  thefe  aerial  particles,  he  obferves,  *j?eir' 
in  approaching  nearer  each  other,  exert  certain  new  powers  whereby 
they  mutually  endeavour  to  recede,’  or  fly  from  each  other :  .fo  that  the 
further  they  are  a-part,  the  lefs  does  this  force  ad  ;  and  the  nearer, 
the  fironger  #. 

Either  hypothefis  maybe  fuflicient :  but  we  add,  that  the  former  af-  fluidity  of  <dr„ 
fumes,  or  takes  the  mod  for  granted  ,*  fince  it  fuppofes  the  air  to  be  fleecy ; 
whereas,  in  the  latter,  the  particles  of  the  air  may  be  of  any  figure  at 
pleafure,  provided  they  have  but  the*w  recedendi.  For  our  own  parts* 
we  confefs  we  don’t  know  what  air  is. 

That  air  is  a  body,  and  fluid,  no  body  will  call  in  queftion,  after  what 
has  been  /hewn  above.  And  hence  it  is  always  in  motion,  and  always  . 
moving  other  bodies,-  and  no  furface  of  any  liquor  that  is  contiguous  to 
air  can  be  at  reft  :  which  point  we  have  proved  more  at  length  in  our 
public  lcdures  de  Aere. 

The  gravity  or  heavinefs  of  the  air  is  eafily  proved  :  for  the  elements  Gravity, 
of  all  bodies,  are  as  heavy  as  the  elements  of  gold,-  and  the  variety  of 
bodies  in  point  of  weight,  arifes  only  from  the  particular  fin  face  which 
thofe  particles  acquire,  in  the  contexture.  Thus,  if  you  beat  gold  into 


-J-  *  Various  hypothefes  may  be  framed 
‘  relating  to  the  ftru&ure  of  thefe  par* 

*  tides  of  air.  They  might  be  refembled 
4  to  the  fprings  of  watches,  coiled  up  and 
4  endeavouring  to  reftore  themfelves  ;  to 

*  wools,  which  being  comprefled,  have  an 

*  elaftic  force  ;  to  llender  wires,  of  different 
4  fubftances,  confidences,  lengths  and  thick- 

*  nefs  ;  in  greater  curls  or  lefs  near  to  or  re- 
4  moter  from  each  other,  z?c.  yet  all  conti- 
4  nuing  fpringy,  expanfible  and  compreffible. 

*  Laftly,  they  may  alfo  be  compared  to  the 
4  thin  fhavings  of  different  kinds  of  wood, 
4  various  in  their  lengths,  breadth,  and  thick* 
4  nefs.’  Boyle ,  ubi  Jupra. 

■*  The  inftance  of  air  and  vapours,  which 
feem  to  difcover  fome  fuch  repelling  power, 
that  illuftrious  author  brings  as  an  argument 
of  the  fame  powers  being  found  in  other  bo¬ 
dies  : - 4  The  particles  emitted  or  fhaken  off 

4  from  bodies  by  heat  or  fermentation,  fays 
he,  fo  foon  as  they  are  beyond  the  reach  of 
the  attradion  of  the  body,  recede  from  it, 
and  alfo  from  one  another,  with  great 
ftrength  ;  and  keep  at  a  diftance  ;  fo,  as 
4  fometimes  to  take  above  a  million  of  times 
4  more  fpace  than  they  did  before,  in  the 

*  form  of  a  denfe  body  ;  which  ivaft  con- 

*  tradion  and  expanflon  feems  unintelligible, 


4  by  feigning  the  particles  of  air  to  be  fpringy 
4  and  ramous,  or  rolled  up  like  hoops  •,  or  by 
4  any  other  means  than  a  repulfive  pow'er. 

*  The  particles  of  fluids  which  do  not  co* 

4  here  too  ftrongly,  and  are  of  fuch  fmall* 

4  nefs  as  renders  them  moft  fufceptible  of 
4  thofe  agitations  which  keep  liquors  in  a 
4  fluor;  are  moft:  eafily  feparated,  and  rarified 
4  into  vapour ;  and,  in  the  language  of  the 
4  chemifts,  are  volatile  :  rarifying  with  an  eafy 
4  heat,  and  condenfing  with  cold.  But  thofe 
4  which  are  groffer,  and  fo  lefs  fufceptible  of 
4  agitation,  cohere  by  a  ftronger  attradion,. 
4  and  are  not  feparated  without  ftronger  hear, 
4-  or  perhaps  not  without  fermentation  ;  and 
4  thefe  laft  are  the  bodies  which  chemifts 
4  call  fixed ;  which  being  rarified  by  fermen- 
4  tation,  become  true  permanent  air ;  thofe 
4  particles  receding  from  one  another  with 
4  the  greateft  force,  and  being  moft  difficultly 
4  brought  together,  which,  upon  contad,  co- 
4  here  moft  ftrongly. 

4  And  becaufe  the  particles  of  permanent 
4  air  are  Groffer  and  arife  from  denfer  fub- 
4  ftances  than  thofe  of  vapours ;  thence  it  is- 
4  that  true  air  is  more  ponderous  than  va* 

4  pour,  and  that  a  motft  atmofpherc  is  lighter - 
4  than  a  dry  one.’  Opticks,p.  371,372. 


very; 
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very  thin  plates,  or  leaves,  it  will  fvvim  in  water,  or  even  air;  fo  that 
it  does  by  no  means  appear,  that  the  laft  particles 'of  air  are  more  porous 
than  thofe  of  gold  *. 

Now,  the  weight  of  the  whole  incumbent  air,  is  fuch  as  enables  it  to 
cj  us  frcjjure.  •  fuf|-ain  mercury  in  the  Torricellian  tube  to  the  height  of  28  inches  ;  and 
water  to  that  of  3  2  feet.  Air  therefore,  may  be  confidered  as  an  uni- 
verfal  operculum,  or  cover,  which  by  its  weight,  keeps’ all  terreflrial 
bodies  down,  and  prevents  their  flying  off.  And  hence,  if  this  preflure 
of  the  air  be  much  diminifhed  in  any  place,  a  piece  of  earth  may  happen 
to  be  raifed  thereby,  and  thus  an  earth-quake  be  produced:  for  the  air 
under  ground,  having,  by  this  means,  a  lefs  weight  to  fuftain,  will  ex¬ 
pand  itfelf;  the  confequence  of  which  mud  be  a  fubverfion  of  the  in- 
•  cumbent  earth. 

u  mixing  bo-  The  air  thus  prefling,  and  keeping  things  under,  after  the  manner  of 
ates‘  an  embolus ;  does,  of  confequence,  mix  them  with  one  another  .*  as,  in 

effed,  there  is  no  natural  mixture  made  without  air  f. 
in  determining  ’Tis  afrj  again,  that  determines  the  adion  of  one  body  to  another ; 
°en  another.11  for,  to  have  one  body  ad  on  another,  ’tis  neceflary  it  be  applied  or 
prelTed  againft  it.  All  the  volatile  bodies  in  the  atmofphere,  may  be 
conceived  as  fluids  floating  in  another  fluid  ;  now,  the  lighter  the  fluid, 
wherein  bodies  fwim,  is,  the  deeper  muft  the  bodies  defeend  :  thus  we 
find  gold  fink  to  the  bottom  of  water  ,•  and  wood  falls  downright  in 
air  :  on  the  contrary,  the  heavier  the  fluid,  the  more  will  the  body 
emerge  above  water.  And  thus  the  fluid  retains  the  feveral  forts  of 
bodies  in  their  refpedive  places..  v 

Menjlrvum  in -  Now,  we  find,  if  a  menflruum  be  applied  in  vacuo,  it  has  no  efted. 
naive  in  vacuo,  vinegar  does  not  prey  on  copper,  or  iron,  in  the  exhaufied  re¬ 
ceiver  ;  but  as  foon  as  the  air  is  let  in,  it  begins  to  ad,  and  a  calx 
or  ruft  foon  enfies.  So,  if  you  lay  the  point  of  a  diamond,  on  the 
furface  of  a  poliflied  glafs,  it  will  not  cut ;  but  prefs  it  flrongly  with  the 
Papinv  cUgejlor.  hand,  and  it  has  its  effed.  Thus  in  Papins  digeftor  :  a  thick,  frrong 
cylindrical  vefl’el  being  filled  with  water,  or  the  like  menflruum ;  and 
the  bones  of  fome  animal,  e.g .  an  aged  ox,  included  therein;  and  laflly, 
the  cover  or  lid  firmly  fixed  and  foldered  over,  fo  as  neither  water  nor 

*  This  proof  is  a,  priori.  But  we  have 
much  more  fenfible  demonftrations  of  the 
thing  from  experiment :  thus  the  hand,  applied 
fo  as  to  cover  the  orifice  of  a  receiver,  upon 
working  the  air-pump,  and  thus  withdrawing 
the  fubjacent  air,  foon  feels  the  load  ;  fo,  ex- 
haufting  the  air  from  a  thin,  fquare  glafs  receiver, 
the  preflure  of  the  incumbent  air  eafily  burfis 
it  :  again,  two  hollow  fegments  of  a  fphere, 
exa&ly  fitting  each  other,  being  exhaufted  of 
their  air,  and  thus  expofed  to  the  preflure  of 
the  external  air  ;  will  fuftain  a  force  of  140 
pounds ;  fuppofing  their  diameters  3  inches, 

air 


ere  they  feparate.  To  fay  no  more,  the  ri 
of  mercury  in  the  barometer  to  the  height 
of  28  inches,  and  of  water  in  pumps,  fjc, 
to  that  of  32  feet,  are  inconteftable  proofs 
of  the  weight  of  the  air.  See  the  Writers  of 
Hydroftaticks,  JSoy/e,  Wolfius ,  S'Gravefand ,  See. 

\  ‘  The  particles  whereof  air  confifts  do 
‘  not  touch  each  other  ;  their  vis  repellent 

*  keeps  them  a-part :  and  the  force  where- 

*  with  they  endeavour  to  recede,  increafes  in 
<  the  fame  ratio  wherein  the  diftahee  of  the 
'  particles  is  diminilhed.’  S'Gravefand ,  ibid . 
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air  may  efcape  :  upon  applying  this  to  the  fire,  as  the  heated  air  comes 
to  expand,  it  has  a  prodigious  eftetft  ;  grinding  and  Jdiffolving,  in  the  fpace 
of  a  few  minutes,  the  firmed  bones  into  a  mere  fluid  ;  and  this  by  the 
foie  preflion  of  the  air  againft  the  water,  and  bones. 

But  we  have  faid  that  the  air  is  an  elaftic  body Now,  elafticity  is  a  EUjUdty  of  the 
quality  whereby  a  body  yeilds  to  any  external  impreflion,  by  contrading  *ir- 
it  felf  into  lefs  compafs  ,•  and  upon  removing  or  diminifliing  the  im- 
preflive  power,  returns  to  its  former  fpace  or  figure.  By  this  quality  it 
is,  that  air  is  diftinguifhed  from  all  the  other  bodies  in  the  atmofphere  ; 
neither  fire  nor  exhalations  appearing  to  be  elaftic,  at  leaft  in  any 
notable  degree. 

That  there  is  fuch  a  quality  in  the  air,  is  evident  from  innumerable  Proved. 
experiments.  We  fhall  only  mention  one  :  In  the  firft  invented  thermo¬ 
meter,  fome  air  is  included  in  a  hollow  ball ;  which,  as  the  warmth  or  cold 
increafes  or  diminifhes,  contracts  or  expands  it  felf,-  and  by  that  means 
either  drives  the  fpirit  lower,  or  lets  it  rife  higher.  And  to  the  fame 
elaftic  power  it  is  owing,  that  air  inclofed  in  glafs  veflels,  at  a  time  when 
it  is  much  condenfed,  frequently  burfts  the  veflels,  when  it  afterwards 
comes  to  expand  by  a  further  degree  of  heat  *. 

This  property  is  infeparable  from  air  :  fo  that  it  was  an  overfight  in  <An  infeparabi^ 
Mr.  Hauksby  to  conclude,  that  air  might  be  comprefled  fo  long,  till  it  trotertT 
loft  its  elaftic  power,  and  became  incapable  of  expanding  it  felf  again  : 
for  this  is  never  found,  even  tho  air  have  been  kept  in  continual  forcible 
compreffion  the  fpace  of  many  years.  That  air  is  elaftic  in  all  places, 
appears  hence,  that  the  air  contained  in  a  bladder,  endeavours  to  expand 
it  felf  on  the  tops  of  the  higheft  mountains,  as  much  as  with  us. 

This,  further,  is  very  wonderful  in  air;  that  it  fhould  be  capable  of  No  limits  to  the 
being  extended,  and  contracted  infinitely ;  for  by  all  the  experiments  w'^uSlfion  of* 
have  feen  or  heard  of,  it  does  not  appear  that  there  are  any  limits  of  its  the  air. 


*  4  The  elafticity  of  the  air  is  as  its  den- 

*  fity  ;  for  this  laft  is  inverfly  as  the  fpace 
4  taken  up  by  the  air,  and  therefore  as  the 
4  force  comprefting  the  air,  which  is  equal  to 

*  that  by  which  the  air  endeavours  to  ex- 
‘  pand  itfelf ;  but  this  force  is  its  elafticity.’ 
S'Gravefiindes  Elem.  Phyf. 

4  The  air  is  loaded  by  the  weight  of  the 
e  whole  atmofphere,  prefting  every  way,  ac- 
<  cording  to  the  nature  of  a  liquid ;  the  force 
4  it  exerts  does  no  way  depend  upon  the  elafti- 

*  city  ;  becaufe,  whether  you  fuppofe  elafti- 
4  city  or  not,  that  force  which  arifes  from 

*  the  weight  of  the  atmofphere,  and  is  equal 

*  to  it,  can  no  way  be  changed :  but,  as  the 

4  air  is  elaftic,  it  is  reduced  to  fuch  a  fpace  by  ; 
e  the  weight  of  the  atmofphere,  as  that  the 

*  elafticity,  which  re-afts  againft  the  com* 
e  prefting  weight,  is  equal  to  that  weight. 

4  But  the  elafticity  increafes  and  diminiftaes  as 


{  the  diftance  of  the  particles  diminifties  or  in* 

*  creafes,  and  it  is  no  matter  whether  the  air 
4  be  retained  in  a  certain  fpace  by  the  weight 
4  of  the  atmofphere,  or  any  other  way  ;  for 

*  in  either  cafe,  it  will  endeavour  to  expand 
4  it  felf  with  the  fame  force,  and  prefs  every 
c  way.  Therefore  if  the  air  near  the  earth 
*.  be  included  in  any  veftel,  without  altering 
4  its  denfity,  the  prefture  of  the  included  air 
4  will  be  equal  to  the  weight  of  the  whole  at- 

‘  mofphere.  Thus  we  find  mercury  fuftained  N 
4  to  the  fame  height  by  the  elaftic  force  of 
4  air  included  in  a  glafs  veftel  no  way  com- 
4  municating  with  the  external  air,  as  by  the 
4  weight  of  the  whole  atmofphere.’  id.  ibid. 

4  The  eftefts  of  the  elafticity  of  the  air  are 
4 'like  thofe  of  its  gravity;  and  included  air 
4  afts  by  elafticity,  juft  as  air  not  included,  by 
4  its  weight.’  Id.  ibid. 
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comp.reflion,  or  expanfion ;  but  ftill,  by  the  addition  of  a  new  weight, 
it  will  contrad  further  j  and  by  taking  weight  away,  expand  further  f. 
And  hence,  as  there  is  no  end  of  its  compreffibility,  there  fhoulcl  be  none 
of  its  pores  or  vacuities. 

Cold  condenfes  The  colder  air  is,  the  lefs  fpacc  it  poflefles,  and  vice  verfa j  hence 
«>'•  cooling  and  compreffirrg  have  the  fame  effed  thereon ;  nay,  and  cold 

and  compreffion  keep  pace  with  each  other.  The  fame  holds  of  warming, 
and  diminifhing  of  weight,-  or  heat  and  expanfion,  which  go  hand  in 
hand. 

Thus,  tbo  the  air  in  high  places  is  colder  than  nearer  the  firface 
of  the  earth  ,-  as  all  who  have  travelled  the  higheft  mountains  agree  ; 
confequently,  the  air  there  muft  contrad.it  felf  more  in  proportion  :  yet 
mu  ft  tiie  air  of  the  fame 'places,  confidered  as  it  is  prefled  with  a  lefs  load 
of  incumbent  air,  expand  it  felf  more  *.  And  hence  the  barometrical 
experiments  made  on  the  tops  of  the  higheft  mountains,  are  frequently 
very  wavering  and  precarious. 

fThe  raref active  Monfienr  Amontons  firft  difcovered,  that  air,  the  more  it  is  condenfed, 
free  of  heat,  more  it  will  expand  w  ith  the  fame  degree  of  heat ;  confequently,  the 
^hTdegrel  of  more  it  is  condenfed,  the  greater  is  its  elafticity.  Now  the  conderi- 
condenfatioh.  fation  is  in  the  reciprocal  ratio  of  the  weights  wherewith  it  is  prefled  ; 

and  hence,  if  the  air  be  prelfed  in  one  place,  or  at  one  time,  an  hundred 
times  as  much  as  at  another,  its  expanfive  force,  in  the  latter  cafe,  will 
be  an  hundred  times  that  of  the  former  ||. 

Effetfs, 


f  Dr.  Halley  aliens,  in  the  Philofophical 
Tranfaftions,  that,  from  the  experiments  made 
•at  London ,  and  by  the  academy  del  CimSnto 
at  Florence ,  it  may  be  fafely  concluded,  that 
no  force  is  able  to  reduce  air  into  eight  hun¬ 
dred  times  lefs  fpace  than  it  naturally  poffeffes 
on  the  furface  of  the  earth.  In  anfwer  to 
which,  M.  Amontons  maintains  that  there  is 
no  fixing  any  bounds  to  its  condenfation  at 
all  ;  that  greater  weights  will  ftill  bring  it  into 
lefs  colopafs  ;  that  it  is  only  elaftic  in  virtue 
of  the  fiery  particles  it  contains ;  and  that  it  is 
impoflible  abfolutely  to  drive  out  all  the  fire, 
and  confequently  to  make  a  perfetft  condenfa¬ 
tion.  Mem .  de  /’  Acad .  Ann .  1703. 

"*  The  rule  of  this  dilatation  is,  that  the 
fpaces  poflefled  by  the  air  are  always  inverfly 
as  the  forces  whereby  it  is  compreffed. 

||  On  this  principle,  M.  Amontons  has  a 
difeourfe  to  prove  that  the  weight  and  fpring 
of  the  air,  with  a  moderate  degree  of  warmth, 
may  enable  it  to  produce  earthquakes,  c(jc. 
According  to  the  experiments  of  M.  de  ‘la 
Hire ,  and  M.  Amontons ,  a  column  of  air  on 
the  furface  of  the  earth,  36  fathoms  high,  is 
equal  in  weight  to  3  lines  of  mercury  ;  and 


it  is  found,  that  equal  weights  of  air  poflefs 
fpaces  reciprocally  proportional  to  the  weights 
wherewith  they  are  prefled  :  The  weight  of 
air,  therefore,  which  would  fill  the  whole  fpace 
pofTeffed  by  the  terreftria!  globe,  would  be 
equal  to  a  cylinder  of  mercury  whofe  bafe  is 
equal  to  the  furface  of  the  earth,  and  its  height 
contains  as  many  times  3  lines  as  the  atmof- 
pherical  fpace  contains  orbs  equal  in  weight  to 
that  of  the  36  fathoms  whereof  the  experiment 
was  made. 

Hence,  taking  the  denfeft  of  all  bodies, 
e.  g.  Gold,  whofe  gravity  is  about  14630  times 
greater  than  that  of  air  in  our  orb,  it  is  eafy 
to  compute,  that  this  air  would  be  reduced  to 
the  fame  denfity  as  gold  by  the  preffure  of  a 
column  of  mercury  14630  times  28  inches 
high,  ;.  e.  409640  inches ;  fince  the  bulks  of 
air,  in  that  cafe,  would  be  in  the  reciprocal 
ratio  of  the  weights  wherewith  they  are  preffed  : 
this  409640  inches,  therefore,  expreffes  the 
height  at  which  the  barometer  muft  ftand, 
where  air  would  be  as  heavy  as  gold  ;  and 

the  number  —  lines,  the  thicknefs  to 

405S64.0 

which  our  column  of  36  fathoms  of  air  ‘ 

would 
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Effects,  or  Towers,  of  Air. 


THE  firft  eflfeft  of  air  is,  that  by  being  heavy  and  fluid,  it  inverts  the  binds  up, 
whole  earth,  and  preffes  all  the  bodies  therein,  with  a  great'force;  e-  gctiTtil  ft 
qual  to  what  they  would  fuftain  from  a  preffure  of  29  inches  depth  of  mercury,0/'  bodies, 
or  3  2  feet  of  water  f.  By  this  means  it  binds  up,  and  reftrains  terrertriai 
bodies  ,-  and  thus  prevents  e.  g.  the  arterial  vcflels  of  plants,  and  animals, 
from  being  too  much  dirtended  by  their  circulating  juices  || ;  and  thus  alfo 
hinders  the  juices  from  efcaping  out  of  the  fame.  This  is  felt  very 
fenfibly  in  fuch  as  climb  the  tailed:  mountains  ;  who  find,  that  the  higher 
they  go,  the  more  languid,  relaxed  and  diffufed  they  grow  ;  till  at  length, 
they  fall  into  a  fpitting  of  blood,  and  other  hemorrhages ;  by  reafon  the  air 
does  not  bind  up  the  veflels  of  the  lungs  enough.  The  fame  we  obferve,  * 
in  animals  inclofed  in  the  receiver  of  an  air-pump for,  upon  exhaufting 
the  air,  they  fwell,  vomit,  drivel,  dung,  urine,  fweat,  &c. 


would  be  reduced  in  the  fame  place.  Now, 
we  know,  that  409640  inches,  or  43 <528  fa¬ 
thoms,  is  only  the  feventyfourth  part  of  the 
femi-diameter  of  the  earth  :  and  when  you 
are  part  that,  whatever  matters  there  be,  they 
mufl:  be  lighter  than  air.  ’Tis  not  improbable, 
therefore,  that  the  remaining  fphere  of  64^  r  3  8 
fathoms  diameter,  may  be  full  of  denfe  air, 
heavier  by  many  degrees  than  the  heavielt  bo¬ 
dies  among  us. 

Hence,  again,  as  it  is  proved  that  the  more 
air  is  compreffed,  the  more  does  the  fame  de¬ 
gree  of  fire  increafe  the  force  of  its  fpring, 
and  render  it  capable  of  fo  much  the  greater 
effed  ;  and  that,  for  inftance,  the  heat  of  boil¬ 
ing  water  increafes  this  fpring  of  our  air  be¬ 
yond  what  it  ordinarily  is,  by  a  quantity  equal 
to  one  third  of  the  weight  wherewith  it  is 
prefled  :  we  may  infer,  that  a  degree  of  heat 
which  in  our  orb  can  only  produce  a  mode¬ 
rate  effed,  may  have  a  very  violent  one  in 
fuch  lower  orb  ;  and  that  as  there  may  be 
many  degrees  of  heat  in  nature  beyond  that 
of  boiling-water,  ’tis  probable  there  may  be 
fome  whofe  violence,  thus  aflifted  by  the 
weight  of  the  air,  may  be  fufficient  to  tear 
afutider  the  folid  globe.  Mem.  de  f  Acad. 
Ann .  1703. 

t  4  The  atmofphere,  in  its  free  (late,  may 
c  be  confidered  as  if  it  had  once  been  wa- 
c  ter,  covering  the  earth,  to  the  height  of 
*  $  I  feet  ;  but  afterwards  exceedingly  ratified, 

4  expanded  and  converted  into  what  we  call 
4  air  ;  which,  tbo  in  fad  it  pofTefles  a  larger 


c  fpace,  has  not  a  greater  weight  ;ban  wa- 
c  ter  of  the  height  of  3  1  feet.  Now  ’tis  eafy 
c  to  compute  what  quantity  of  water  would 
4  every  way  furround  the  earth,  to  that  height ; 
4  which  gives  the  whole  weight  of  the  air  :  for, 
‘  fince  a  cubic  foot  of  water  weighs  72  pounds, 
4  a  prifm  thereof  (to  ufe  that  for  the  fedqr 
4  of  a  fphere)  who fe  bafe  is  a  foot  fquare, 
4  and  height  31  feet,  will  weigh  2232  pounds; 
‘  and  fince  the  furface  of  the  earth  con- 
4  tains  3711.420000.000000  fquare  feet, 
‘  the  produd  of  thefe  two  fums,  which  is 
4  8.283889.440000.000000  pounds,  gives 
4  the  quantity  of  water,  and  cqnfequently  the 
4  quantity  of  air  required.’  Pafchal.  Traits 
de  /’  Kquihbre  dec  L-queurs . 

*  Hence,  when  a  column  of  quick-filver, 
4  thirty  inches  high,  is  fuftained  in  the  baro- 
4  meter  ;  as  it  frequently  happens ;  a  column 
4  of  air  that  preffes  upon  an  inch  fquare  near 
c  the  furface  of  the  earth,  muft  weigh  above 
4  fifteen  Averdupoife  pounds.’  Id.  ibid . 

1)  Thus  the  difference  of  the  air  in  point  of 
gravity  may  come  to  have  a  very  confiderable 
influence  on  the  healths  of  men:  ‘  When  the 
c  air,  fays  Mr.  Boyle,  grows  of  a  fudden 
4  much  lighter  than  ufual,  the  fpirituous  and 
4  aerial  particles  plentifully  lodged  in  the  blood, 
4  will  naturally  fwell  that  liquor;  and  fo  dif- 
4  tend  the  greater  veflels,  and  alter  the  man- 
4  ner  of  the  circulation  thro’  the  capillary 
4  veins  and  arteries  :  whence  f&veral  char  ges 
4  may  happen  in  the  body.’  Hijl,  of  Air . 
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2°,  It  mixes  different  bodies  together;  for  in  being  fluid,  heavy  and 
elaffic,  it  can  never  be  at  reft ;  fo  that  wherever  it  is  prefent,,it  is  always 
a<5h’ng  on  the  furfaces  of  contiguous  bodies :  and  hence  arife  various 
mixtures  of  fluid  matters.  This  is  apparent  enough  in  many  liquids,  as 
oils  and  falts  which  mix  readily  in  air;  but  taking  that  away,  remain 
quietly  in  their  Hate  of  feperation. 

3°,  It  determines  the  a&ion  of  one  body  to  another.  Bodies,  we 
obferve,  would  not  have  any  effed  on  each  other  in  vacuo ;  and  ’tis  by 
means  of  gravity  that  the  a&ions  of  bodies  are  ordinarily  communicated. 
Without  fucli  gravity,  all  bodies  would  be  indifferent  as  to  any  motion  ; 
fo  that  dis  by  means  of  this  quality  that  the  air  fo  much  as  touches  us. 

One  great  circumftance  on  which  the  adion  of  bodies  depends,  is 
the  preflion  of  one  body  againfl;  another;  which  preffion  is  frequently  the 
effed  of  fome  other  heavy  body,  and  more  particularly  the  air  :  thus  the 
fire  which  burns  wood,  immediately  goes  out,  and  its  flame  diflipates, 
upon  taking  the  air  away;  by  reafon  there  is  wanting  fomething  to  prefs 
the  particles  of  fire  againfl  thofe  of  the  fufcl,  and  prevent  the  too  fpeedy 
diffufion  of  the  flame  And  the  fame  is  obferved  in  aqua  regia  and 

gold : 


■*  We  are  extremely  apt  to  be  too  precipi¬ 
tate  in  our  condufions :  after  having  learnt 
a  few  of  the  properties  of  a  body,  we  think 
we  have  got  all,  and  impofe  it  on  our  felves 
to  account  for  all  the  phaenomena  and  effefts 
thereof  how  various  foever,  from  what  we  do 
know.  Hence  innumerable  crude,  conftrained 
folutions.  No  body  appears  to  have  been  more 
on  his  guard,  in  this  refpeft,  than  Mr.  Boyle  :  he 
faw  abundance  of  effefts  from  air,  which  did 
not  appear  to  have  any  dependance  on  the 
known  mechanical  properties  thereof  j  and  on 
this  view  compofed  that  excellent  piece  of 
Sufpicions  about  fome  hidden  qualities  of  the 
Air.  *  The  difficulty,  fays  he,  we  find  in 
£  keeping  flame  and  fire  alive,  tho  but  for  a 
4  little  time,  without  air,  renders  it  fufpici- 

*  ous,  that  there  may  be  difperfed  thro’  the 
c  atmofphere,  fome  odd  fubftance,  either 

*  of  a  folar,  aftral,  or  fubterraneous  nature  ; 
4  on  account  whereof,  the  air  is  fo  neceflary 
4  to  the  fubfiftence  of  flame.  And  this  ne- 

- 4  ceflity  I  have  found  to  be  more  confide- 
‘  rable,  and  lefs  dependent  upon  the  naanifeft 
4  attributes  of  the  air,  than  is  ufually  ob- 
1  ferved  j  for  by  trials  purpofely  made,  it  has 
4  appeared  that  a  fmall  flame  of  a  lamp,  tho 
4  fed  perhaps  with  a  fubtile  thin  oil,  would, 
4  in  a  large  receiver,  expire  for  want  of  air, 
‘  in  a  far  lefs  time  than  one  would  believe. 

*  And  it  will  not  much  leflen  the  difficulty  to 

2 


4  alledge,  that  either  the  grofs  fuligenous  fmoke 
4  in  a  large  veflel,  ftifled  the  flame  ;  or  that 
4  the  preflure  of  the  air  is  requifite  to  impel 
4  up  the  aliment  into  the  wiecks;  for  to  ob- 
4  viate  thefe  objections,  it  may  be  obferved, 
c  that  the  experiment  holds  of  fpirit  of  wine, 
£  which,  in  the  open  air,  will  burn  quite  a- 
4  way,  without  any  fenfible  fmoke  ;  and  this 
4  without  any  wieck  at  all. 

Again, — 4  It  feems  furprizing  what  fhould 
4  be  in  the  air,  which  enabling  it  to  keep 
4  flame  alive,  does  yet,  by  being  confumed  or 
4  removed,  fo  fuddenly  render  the  air  unfit  to 
4  preferve  flame.  It  fhould  feem,  by  the  fud* 
4  den  wafting  or  fpoiling  of  this  fine  fubftance, 
4  whatever  it  be,  that  the  bulk  of  it  is  but 
4  very  fmall  in  proportion  to  the  air  it  im- 
4  pregnates  with  its  virtue  ;  for  after  the  ex- 
4  tinftion  of  the  flame,  the  air  in  the  re- 
4  ceiver  was  not  vifibly  altered,  and,  for 
4  ought  I  could  perceive  by  feveral  ways  of 
4  judging,  the  air  retained  either  all,  or  the 
4  greateft  part  of  its  elafticity,  which  I  take 
4  to  be  its  mod  genuine  and  diftinguifhing 
'  property.  This  undeftroyed  fpringynefs  of 

*  the  air,  with  the  neceffity  of ‘frefh  air  to  the 

*  life  of  hot  animals,  fuggefts  a  great  fufpi- 

*  cion  of  fome  vital  fubftance,  if  I  may  fo 
4  call  it,  diffufed  thro*  the  air,  whether  it  be 

*  a  volatile  nitre,  or  rather  fome  anonymous 
4  fubftance,  fidereal  or  fubterraneal ;  tho  not 

4  improbably 
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‘  improbably  of  kin  to  that  which  feems  fo. 
*  neceffiry  to  the  maintenance  of  other  flames/ 
ibid. 

Inftances  of  ftrange  anonymous  effeds  of 
the  air,  fufficient  to  countenance  fuch  fuf- 
pieions,  we  have  enough.  To  what  occur  in 
the  courfe  of  this  and  the  following  chapter. 
We  (hall  here  add  another,  viz.,  the  appearance 
or  growth  of  fome  falts,  in  certain  bodies, 
which  afford  them,  not  at  all  ;  or  nothing  near 
in  fuch  plenty,  or  fo  foon,  unlefs  they  be  ex* 
pofed  to  the  air. 

Mr.  Boyle  caufing  a  folid  marcafite,  hard  as 
ftone,  to  be  broken,  that  the  internal  and 
more  fhining  parts  might  be  expofed  to  the 
air ;  he  found,  that  tho  this  was  done  in  a 
room  where  a  good  fire  was  ufually  kept,  fo 
that  the  marcafite  was  not  only  fheltered  from 
the  rain,  but  kept  in  a  dry  air ;  yet  after  a 
while,  there  appeared  on  this  glittering  part, 
an  efflorefcence  of  a  vitriolic  nature.  After¬ 
wards  meeting  with  a  ponderous,  dark-coloured 
mineral,  which  at  the  very  firft  breaking  dis¬ 
covered  to  the  eye  no  appearance  of'  any  fait, 
nor  fo  much  as  any  fhining  marcafitical  par¬ 
ticles  ;  he  found,  that  a  large  quantity  of  thefe 
hard  and  heavy  bodies  being  kept  expofed  to 
the  air,  even  in  a  room  that  preferved  them 
from  rain,  tho  probably  they  had  lain  many 
ages  intire  under  ground,  in  the  hill  where 
they  were  found  ;  yet,  in  a  few  months, 
by  the  operation  of  the  air  upon  them, 
were  in  a  great  part  crumbled  to  a  powder, 
exceeding  rich  in  copperas.  Nay,  having  laid 
up  fome  of  thefe  ftones  in  a  room,  where  he 
conflantly  kept  a  fire,  and  in  the  drawer  of  a 
cabiner,  which  he  did  not  often  take  out  to 
give  them  frefh  air,  mod  of  them  were  co¬ 
vered  with  a  large  efflorefcence  ;  which,  by  its 
confpicuous  colour,  between  blue  and  green, 
by  its  tafte  and  fitnefs  to  make  in  a  trice  an 
inky  mixture  with  an  infufion  of  galls,  fuf- 
ficiently  manifefted  it  felf  to  be  vitriol. 

That  the  earth,  or  ore  of  alum,  robbed  of 
its  fait,  will  in  trad  of  time  recover  it,  by 
being  expofed  to  the  air,  we  are  affined  by 
the  experienced  Agricola.  And  Mr.  Boyle  ob- 
ferves,  that  fome  kind  of  lime  in  old  walls, 
and  moift  places,  has,  in  time,  gained  a  large 
efflorefcence,  very  much  of  a  nitrous  nature  ; 
as  he  was  convinced  by  having  obtained  falt- 
petre  from  it,  upon  barely  diflolving  it  in 
common  water,  and  evaporating  the  filtred 
folution. 

It  may  feem  doubtful,  whether  the  falts  ap¬ 
pearing  in  the  fore-mentioned  cafes  are  really 


produceJ  by  the  operation  of  the  air  tvorkire- 
as  an  agent,  or  alfo  concurring  as  an  ingng 
dient  or  whether  thefe  faline  fubftances  pro¬ 
ceed  not  from  fome  internal  thing,  analogus 
to  a  feminal  principle,  caufing  in  them  a  kind 
of  maturation  of  fome  parts  ;  which  being 
once  ripened,  and  perhaps  affifted  by  the 
moifture  of  the  air,  difdofe  tbemfelves  in  the 
faline  concretions  ;  as  in  the  feculent  or  tar- 
tarous  part  of  wines,  there  will,  in  trad  of 
time,  be  generated  or  produced  numerous 
corpufcles  of  a  faline  nature,  that  give  the 
acid  tafte  we  find  in  tartar,  efpecially  in  that 
of  rhenifti  wine. 

It  may  alfo  be  fufpeded,  that  the  falts 
found  in  marcafites,  nitrous  and  alumi¬ 
nous  earths,  &c.  are  made  by  the  faline  par¬ 
ticles  of  the  like  nature,  thar,  among  mul¬ 
titudes  of  other  kinds,  fwim  in  the  air,  and 
are  attraded  by  fimitar  particles  yet  remaining 
in  the  terreftrial  bodies,  which  are,  as  it  were, 
the  wombs  of  fuch  minerals  ;  as  a  fpirit  of 
nitre  will  with  fixed  nitre,  and  fome  other  al¬ 
kalies,  compofe  falt-petre  :  or  elfe,  that  fuch 
aerial  falts,  affifted  by  the  moifture  of  the 
air,  foften,  open,  and  almoft  corrode,  or  dif- 
folve  the  more  terreftrial  fubftances  of  thefe 
wombs,  and  thereby  follicit  and  extricate  the 
latent  faline  particles  j  and  by  their  union  with 
them,  '  compofe  thofe  refulting  bodies  that 
refemble  vitriol,  alum,  &c. 

But  tho  thefe  •  confiderations  fhould  be 
thought  fufficient  to  refeue  the  produdio.n 
of  falts  from  the  effed  of  any  hidden  proper¬ 
ties  of  the  air,  we  have  others  which  abun-r 
dantly  evince  the  exiftence  of  fuch  properties  ; 
as,  the  air’s  accefs  rendering  antimonial  medi¬ 
cines  not  only  emetic,  but  alfo  difpofed  to 
produce  heart-burnings,  faintings,  ere.  none 
of  which,  when  kept  from  the  air,  they  do 
at  all  tend  to  promote.  Its  affording  ftrange 
prognofticks  of  plagues ;  as  that  of  the  per- 
fon  mentioned  by  Mr.  Boyle ,  who  for  three 
fucceffive  plague-feafons  had  an  odd  tumour 
formed  in  his  groin,  about  th&ee  months  ere 
the  plague  began;  by  which  he  conftantly  fore¬ 
told  its  approach”  with  infinite  others  to  be  met 
withal  in  n3turalifts,  chemifts,  wc.  as  Zwtlfer 
Boyle ,  Cardariy  Scaliger ,  Diemerbroech ,  See. 

To  account  for  the  origin  of  fuch  pro- 
perties  of  the  air,  Mr.  Boyle  obferves,  that, 
as  we  cannot  pronounce  fo  much  as  nega¬ 
tively  whether  the  libration  of  the  moon,  and 
the  motion  of  the  fun,  and  perhaps  of  fome  of 
the  other  planets,  about  their  own  centres,  and’ 
confequefitly  their  turning  feyeral  parts  of  their. 

•  bodie3> 
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Illuflrat  ed  by 
Papin’/  digeftor 


/  ■ 

^Agitates  the 
parts  of  bodies. 


Exemplified  It, 
ice ,  glafs ,  mar¬ 
ble,  &c. 
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gold :  that  menftruum  is-  found  to  aft  on  this  mstal,  partly  by  its  gra¬ 
vity,  and  partly  by  the  prefence  of  the  ait  j  for,  upon  removing  the  air, 
it  ceafes  any  longer  to  diifolve  the  gold. 

The  vaft  effect  of  air,  in  determining  bodies  to  one  another,  I  have 
•made  trial  of  with  great  hazard  of  my  life  :  for,  putting  a  little  fpirit  of 
vine,  along- with  fome  of  the  more  tenacious  bodies,  as  gum  fandarach, 
&c.  in  Papins  digeftcr,  todifl'olve;  and  applying  a  fire  underneath  \  the 
air  not  being  able  to  efcape,  expanded  it  felf  with  immenfe  force,  and 
thus  violently  thrall;  the  feveral  matters  againft  each  -other  :  fo  that  the 
whole  was,  in  a  very  fliort  time,  perfectly  diffolved.  But  fuch  w'as  the 
expanfive  force  of  the  imprifoned  air,  that  a  metalline  cylinder,  two 
indies  thick,  was  thereby  burft  in  my  hand. 

4q,  Air  being  thus  elaflic,  and  infinuating  it  felf  into  the  pores  of 
bodies,  with  fo  powerful  a  property  of  expanding,  and  this  fo  eafy  to 
be  excited  ;  it  muff  of  neceffity  put  the  particles  of  all  bodies  it  is  mixed 
withal,  into  perpetual  ofcillations  ,*  unlefs  thefe  three  conditions  concur  : 
1  °, -That  the  gravity,  or  weight,  wherewith  it  is  preffed,  remain  the 
fame.  20,  That  the  elaflic  force  remains  the  fame.  $  °,  That  the  con¬ 
tained  fire  continue  the  fame,  without  augmentation  or  diminution. 
But,  as  fuch  weight,  elaflicity,  and  rarefu&ion,  are  continually  varying; 
it  follows,  that  there  mufl  be  an  almofl  inceffant  vibration,  or  dilatation 
and  contraction  in  all  bodies. 

Monfieur  Mafiotte  obferves,  that  if  there  be  bubbles  of  air  contained 
'in  a  piece  of  ice;  that  air  feeking  it  felf  a  paffage,  will  break  the  ice  : 
and  thus  it  is,  that  glaffes,  and  other  velfels,  are  frequently  burft  in  the 


bodies,  to  us,  may  not  have  an  operation  upon 
our  atmofphere  ^  fo,  for  ought  we  know,  there 
may  be  in  thofe  vaft  internal  pans  of  the  earth, 
whofe  thin  cruft  has  been  here  and  there  dug 
into,  confiderable  maffes  of  matter  that  have 
periodical  revolution?,  accenfions,  dilutions, fer- 
mentations,  or  in  fhort,  fome  other  notable 
commotions  •,  the  effluvia  whereof  may  produce 
effefts  yet  unobferved  on  the  atmofphere,  and 
on  fome  particular  bodies  expofed  to  it  :  tho 
thefe  periods  may,  perhaps,  be  altogether  irre¬ 
gular,  or  have  fome  kind  of  regularity  diffe¬ 
rent  from  what  one  would  expeft  :  thus  the  fea 
has  thofe  grand  inuunefcencies  we  call  fpring- 
tides,  not  every  day,  nor  at  any  conftant  day 
of  the  month  or  week,  but  about  the  full 
and  new  moon  ;  and  "thefe  fpring-tides  are 
moft  notably  heightened,  not  every  month, 
but  twice  a  year  5  at  or  about  the  vernal  and 
autumnal  equinoxes  :  which  obfervatiens  are 
not  near  fo  antient,  and  fo  well  known,  as  the 
daily  ebbing  and-  flowing  of  the  fea.  The 
Etefians  of  the  antients  we  do  not  now  infill 
on,  nor  the .  obfervations  of  the  elcler  inha¬ 


bitants  of  the  Caribbee-ljlands ;  who,  when  the 
Europeans  firft  reforted  thither,  had  hurricanes 
but  once  in  feven  years  ;  afterwards  they  were 
molefted  with  them  once  in  three  years  5  of  late 
they  have  been  troubled  with  them  almoft  every 
year  :  And  a  phyfician  who  had  lived  there 
fince,  affured  us,  he  had  fcarce  obferved  them 
to  furceed  one  another  in  lefs  compafs  than  of 
two  months.  In  which  inftances,  and  in  feve¬ 
ral  others,  it  may  be  noted,  that  in  the  changes 
which  happen  to  great  quantities  of  matter, 
nature  feems  to  affeft  fomething  of  the  pe¬ 
riodical,  but  not  in  a  way  that  appears  to  us 
regular.  We  may  add  what  Varenius  relates 
of  thofe  hot  fprings  in  Germany  he  calls  Ther- 
m&  piperinn,  that  they  annually  begin  to  flow 
at  certain  feafons;  the  former  about  the  third 
of  May ,  and  the  latter  near  the  middle  of 
September  ;  from  which  time  they  reft  till  the 
following  fpring  :  To  fay  nothing  of  nume¬ 
rous  other  periodical  fprings  which  flow,  fome 
of  them  lo  many  hours,  and  fome  fo  many 
days,  and  then  reft  as  many,  alternately.  See 
Boyle,  as  above  cited. 


winter 
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\v  inter  time,  when  the  liquors  they  contain  are  frozen.  Air,  indeed,  .  • 

may  remain  in  certain  places,  without  activity ;  till,  by  fome  accidental 
union  with  other  particles,  it  acquires  an  activity:  and  hence  it  is,  that 
entire  cclumns  of  marble,  fumetimes  cleave  in  the  winter  feafon,  from 
fome  little  bubble  of  included  air’s  acquiring  an  increafed  elafiicity. 

All  folutive  power,  therefore,  depends  on '  air  :  for,  as  is  already  ob»  ^necefftry  to 
ferved,  aquafortis  cannot  diflolve  iron,  or  copper,  in  the  receiver  of  an'0  utl°n' 
air-pump  ;  but,  when  the  air  is  let  in,  the  folution  is  foon  performed. 

A.nd  hence  it  is,  that  on  the  tops  of  high  mountains,  as  the  pike  of 
Tenariffe,  the  mod;  favory  bodies,  as  falts,  ginger,  pepper,  fpirit  of  w ine,r*/?f/. 

fcarce  afkd  the  tongue  and  palate  with  any  fenfible  tafte  at  all ;  their 
particles  not  being  prelfed  on  the  tongue,  fo  as  to  enter  its  pores;  but 

infiead  thereof,  diflipated  and  blown  away  by  its  heat  :  the  only  thing 

that  there  retains  its  tafle,  is  Canary- wine,  which  may  be  partly  owing 
to  its  penetrative  fpirit,  but  probably,  more  to  its  oilynefs,  which  makes 
it  adhere  more  firongly,  and  not  fo  eafy  to  be  diflipated  by  the  heat  of 

the  tongue.  Renee  alfo  it,  is,  that  falls  do  not  diflolve  fo  well  in  dry  The  running  of 

places  ;  but  bed  in  cold  places  under  ground,  where  the  air  being  heavier,/^* 
prefles  the  parts  more  towards  each  other. 

As  the  air  is  eiaflic,  and  as  it  expands  or  contrads  differently,  ac-<^v  the  great. 
cording  to  the  different  degrees  of  heat,  and  cold  ;  and  as  thefe  are 
variable,  and  rarely  continue  two  minutes  the  fame ;  it  follows,  that 
the  air  mud  be  in  continual  motion  :  and  thus  it  becomes  the  great  caufe 
why  motion  never  ceafes  in  the  univerfe.  This  air,  wre  find,  produces  a 
vibratory  motion  in  feveral  bodies,  obferved  particularly  in  plants;  the  air- 
veffels  whereof  do  the  office  of  lungs  :  for,  the  air  contained  in  them* 
fometimes  contrading,  and  fometimes  expanding,  according  as  the  heat 
is  increafed,  or  dlminifhed,  prefles  the  veflels,  and  eafes  them  again  by. 
turns*,  and  thus  promotes  a  circulation  of  their  juices,  which  could  fcarce 
be  otherw  ife  effected.  Hence,  we  find,  that  no  vegetation  or  germina¬ 
tion,  will  proceed  in  vacuo ;  for,  as  to  what  is  commonly  faid  of  beans, 

•viz.-  that  they  germinate  there,  it  is  a  manifefl  miftake  :  indeed,  they 
fwell  a  little,  by  the  expanfion  of  the  air  contained  within  them  }  but  they 
never  bud.  Perhaps  no  fpace  can  be  afligned  within  the  confines  of  ourF bund  in  ait 
earth,  but  has  air  in  it :  to  try  whether  there  were  any  in  a  very  intenfe  lfeseiftl°ut 
fire,  I  placed  a  tube  in  a  furnace, till  it  was  ready  to  fufe  ;  then,  hermetically 
fealing  it,  as  fuppofing  it  abfolutely  void  of  fire,  I  immerged  it,  thus 
fealed,  in  mercury,  and  in  this  condition  broke  off  the  feal :  upon  this  the 
mercury  rofe,  but  not  fo  high  as  in  the  barometer ;  which  fhews  that 
there  was  ft  ill  air  in  the  tube  to  prevent  its  afeent.  Air,  therefore,  is 
found  in  a  fire  w  here  glafs  will  melt. 

And  not  only  all  folutions,  but  all  putrefadions  and  fermentations,  ^  the  great 
do  likewife  depend  on  the  air,  confidered  as  it  is  eiaflic,  and  in  continual  plt'faioflnd 
motion}  thefe  two  operations,  which  we  fhail  hereafter  fhew  are  the  fomentation. 
grand  means  of  changing,  and  converting  vegetable  and  animal  bodies, 
depend  wholly  on  the  adion  of  the  air,  whole  continual  ofcillations  are 
2  .  inducing 
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inducing  perpetual  changes  both  in  folid  and  fluid  bodies,  pervious  there¬ 
to  *.  That  the  effed  is  not  immediately  owing  to  the  adion  of  fire  *f,  is 
evident  hence*  that  there  is  the  fame  degree  of  heat  in  vacuo,  as  in  the 
open  air ;  and  yet  no  putrefadion  enfues  in  vacuo,  either  of  animal  or 
vegetable  bodies. 

If  you  knead  flour  with  water,  void  of  all  air,  and  lay  it  in  vacuo; 
it  will  never  ferment  f  :  nor  will  flefli  putrefy  without  air ;  tho  it 
may  refolve  into  a  kind  of  fanies  or  filth  ]|.  The  like  holds  of  liquids  ,* 
none,  of  which  will  ferment,  but  fuch  as  have  air  in  them,  and  at  the 
fame  time  are  in  fome  meafure  vifcid,  to  retain  it.  So,  if  you  fliut 
up  apples,  flowers,  &c.  in  an  exhaufted  receiver,  and  keep  them  there 
for  fix  months,  they  fliall  be  found  flill  frefh  and  unaltered  **. 


*  4  Are  not  the  moift  particles,  which  float 
'  in  the  air,  the  caufe  of  all  corruption  in 
4  bodies ;  fince,  according  to  Acofta ,  every 

*  thing  in  Peri i  (and  the  fame  is  obferved  in 
4  Egypt)  where  it  feldom  rains,  continues  long 
‘  uncorrupted  ?  or  is  this  refiftance  of  putre- 
4  fadion  ratherowing  to  the  nitrous  fait  where- 

*  with  the  air  of  thofe  countries  abounds  ?  * 
Boyle's  Hijl.  of  Air. 

Mr.  Boyle  gives  us  fome  Angular  inftances 
of  the  effed  of  the  air,  hardly  deducible  from 
any  of  the  known  properties  of  this  fluid. 
Dr.  Stubbs  allured  him,  4  That  the  filks  brought 

*  from  Jamaica,  will,  if  there  expofed  to  the 
c  air,  rot  even  whilft  they  preferve  their  co- 

*  lour;  but  if  kept  therefrom,  hold  both  their 
4  ftrength  and  die.’  Ibid. 

The  fame  author  was  informed  by  a  learned 
gentleman,  ‘  That  the  air  at  Brafil  had  a 
1  great  influence  upon  the  colours  of  clothes, 
4  and  even  upon  black  ;  fo  that  the  fable  taffety 
4  there  worn  by  the  higher  rank,  will,  in  a 
e  few  days,  become  of  an  iron  colour ;  tho, 

*  when  kept  clofe  in  fhops,  it  preferves  its 
c  proper  hue.  He  alfo  informed  him,  that  at 

*  a  place  fifty  leagues  beyond  Parigua ,  white 
people  foon  grew  tawney  ;  and  as  foon  re- 

‘  cover  their  native  colour  by  removing  out  of 
‘  that  quarter.’  Ibid. 

Sir  lfaac  Newton  looks  for  fomething 
finer  than  common  air  to  produce  many  of 
the  effeds  afcribed  thereto  :  finding  that  heat 
is  conveyed  and  propagated  even  in  vacuo, 
he  fuppofes  a  fine  aetherial  medium,  or  fpi- 
rir,  fubttle  enough  to  penetrate  freely  thro’ 
the  mod  folid  of  all  bodies.  On  which  me¬ 
dium,  fire  and  light  have  their  firft  imme¬ 
diate  effed,  which  is  hence  communicated, 
by  the  vibrations  of  this  medium,  to  the  air, 
ar.d  thence  to  other  bodies.  Opticks. 


f  4  The  air.  Sir  lfaac  Newton  obferves,  a- 
'  bounds  with  acid  vapours,  fit  to  promote 
f  fermentations  *,  as  appears  by  the-  rufting  of 

*  iron  and  copper  in  it,  the  kindling  of  fire 
‘  by  blowing,  and  the  beating  of  the" heart  by 
4  means  of  refpiration. 

*  The  above-mentioned  motions,  he  adds, 
f  are  fo  great  and  violent  as  to  fhew  that  in 

*  fermentations  the  particles  of  bodies  almofl 
c  at  reft,  are  put  into  new  motions  by  a  very 
c  potent  principle,  which  ads  upon  them  only 
4  when  they  approach  one  another,  and  caufes 
€  them  to  meet  and  clafti  with  great  violence, 
4  and  grow  hot  with  the  motion,  and  dafh 
4  one  another  into  pieces,  and  vanifh  into 
'  air,  vapour,  and  flame.’  Opticks. 

|  The  generation  of  animal  fubftance  being 
the  effed  of  putrefadion,  as  will  hereafter  be 
made  appear ;  it  follows,  that  the  prefence  of 
the  air  is  neceflary  for  any  piece  of  matter  to 
commence  animal.  Thus  the  philofopher  fo 
often  quoted,  obferves,  that  by  keeping  pu¬ 
trefied  bodies  in  glaffes  hermetically  fealed,  and 
thereby  fecured  from  the  contad  of  the  external 
air,  he  had  never  been  able  to  produce  any 
infed,  or  other  living  creature ;  tho  he  had 
fometimes  kept  animal  fubftances,  and  even 
blood  fo  included,  for  many  months,  and  one 
or  two  of  them  for  a  longer  time  ;  and 'tho 
thefe  fubftances  had  a  manifeft  change  made 
in  their  confiftence  whilft  they  remained  fealed 
up.  Ubi  fupra. 

**  Opening  an  exhaufted  receiver,  wherein 
a  large  quantity  of  verjuice  with  green,  four 
grapes,  had  lain  included  for  three  years,  there 
appeared  no  mouldinefs  any  where;  only  the 
furface  of  the  uppermoft  skins  were  a  little 
difcoloured  with  fomething,  which  by  its  tafte, 
and  appearance  thro’  a  microfcope,  I  fufpeded 
to  be  a  kind  of  tartar.  Id.  ibid. 
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The  eftetft  of  the  air,  therefore,  appears  very  great  ;  fince  it  can  change 
the  two  kingdoms,  and  convert  fubje&s  of  the  one,  into  thofe  of  the 
other:  what  elfe  is  it  that  renders  metals  fo  very  durable,  and  incorrup¬ 
tible,  but  their  (implicit)?*,  and  their  not  being  pervious  to  the  air  ?  Thus, 
in  places  where  no  air  is,  there,  no  alterations  happen;  accordingly,  it 
has  been  often  obferved,  that  names  wrote  in  the  fand,  on  the  tops  of 
the  higheft  mountains,  have  remained  there  forty  years  together,  without 
having  been  the  lead  altered,  or  effaced. 

Air,  confidered  as  a  Chaos ,  a  great  (DiJfolvent. 


NO  W,  the  air,  confidered  as  a  chaos,  wherein  all  kinds  of  bodies 
float,  may  produce  an  infinite  number  of  effefts,  hitherto  not 
attended  to. 

There  are  two  manners  of  diffolving  :  the  firfl  depends  on  the  common 
properties  of  body ;  and  therefore  is  mechanical.'  Thus,  wood  becomes 
divided  and  attenuated  by  means  of  the  hard nefs,  figure,  cohefion,  and 
motion  of  a  fharp  body,  applied  thereto.  -The  fecond  by  fome  proper 
difl'olvent  or  menftruum  :  thus  gold  is  only  foluble  by  mercury,  fire, 
and  aqua  regia. 

Now,  we  have  already  fhewn  that  air  is  a  folvent  in  the  firfl  capa¬ 
city  ;  as,  by  its  weight,  and  elafticity  it  prefles  bodies  againft  each 
ether,  and  produces  an  attrition :  and  as  it  contains  fire  j  which  has 
like  wife  been  (hewn  to  be  a  difl'olvent. 

But  air  is  likewife  a  chaos,  and  muft  therefore  contain  all  kinds  of^v  an  univer - 
menftruums ;  and  consequently  have  wherewithal  to  diffolve  all  kind  of^  menflru^> 
bodies ;  fo  that  the  air  muft  likewife  diffolve  in  the  fecond  capacity  f.  -  *. 


f  Mr.  Boyle  allures  us,  *  That  he  has  fe- 
4  veral  times  made  a  fubftance,  confiding  of 
4  a  metalline  body  of  a  texture  fo  clofe  as  to 
4  lay  for  many  hours  undifiolved  in  a  corrofive 

*  menftruum  ;  yet  this  fubftance,  that  was  fixed 

*  enough  to  endure  melting  by  the  fire  with- 

*  out  lofing  its  colour,  would,  when  expofed 

*  to  the  air,  be  dilTolved  in  a  very  fhort 
4  time,  and  have  its  fuperficial  parts  turned  al- 
4  moft  black.’  Ubi  fupra. 

Air,  ’tis  obferved,  may  have  a  notable  ope¬ 
ration  on  vitriol,  even  after  a  ftrong  fire 
could  work  no  farther  thereon.  The  expe¬ 
rienced  Zwelfer  informs  us,  that  the  colco- 
t-har  of  this  mineral,  made  by  a  ftrong  diftil- 
lation,  is  not  corrofive ;  and  that  no  fait  can 
be  .obtained  from  it  foon  after  diftillation,  by 
the  affufion  of  water  :  but,  fays  he,  if  it  be 
for  fome  time  expofed  to  the  air,  it  will  I 
yield  a  fait,  which  .is  fometimes  white,  and  I 


fometimes  a  beautiful  purple  colour ;  and 
fometimes  alfo  a.  nitrous  kind.  • 

Mr.  Boyle  has  even  found  the  fumes  of  a 
fharp  liquor  to  work  more  fuddenly  and  ma- 
nifeftly  on  a  certain  metal,'  when  fuftained  in 
the  air,  than  did  the  menftruum  it  felf,  that 
emitted  thofe  fumes  on  thofe  parts  of  the 
metal  it  covered.  And  a  chemift,  who  had 
been  in  Hungary  and  other  parts,  purpofely 
to  vifit  mines,  allured  me,  that  as  to  the 
ladders  and  other  wooden-works,  employed  in 
one  or  more  of  the  deep  Hungarian  mines, 
thofe  that  were  in  the  upper  part  of  the  grooveSj 
near  the  external  air,  would,  by  the  fretting 
exhalations,  be  rendered  unferviceable  in  a 
few  months  ;  whilft  fuch  ladders,  pieces  of 
timber,  ct'c.  as  were  employed  in  the 
lower  parts  of  the  mine,  would  hold  good 
two  or  three  times  as  long.  Id.  ibid. 
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Metals  turned  This,  accordingly,  is  matter  of  general  obfervation  ;  every  body  knows 
rufy  thereby.  t}iat  jron  and  COpper  grow  rufty  in  air.  In  the  iiland  of  Barbadoes  the 
air  is  fo  moift,  that  their  inftrnments,  unlefs  well  defended  with  oil,  are 
foon  difTolved.  Acofta  affirms,  that  the  air  in  Peru  dilfolves  lead,  and 
withal  increafes  its  weight :  and  we  our  felves  have  feen  pillars  of  iron 
fo  reduced  by  air,  that  one  might  crumble  them  to  dull  with  the  finger  * *• : 
Except  gold,  and  ftones  f  frequently  undergo  the  fame  fate.  Indeed  gold  may  feetn 
inacceffible  to  air  ;  it  being  found  never  to  contract  ruft,  tho  expofed  ever 
•  fo  long  to  the  open  air.  The  reafon  is,  that'the  only  fait  in  nature,  which 

dilfolves  gold,  is  the  common  fea-falt ;  which  is  not  eafily  made  volatile. 
So  that  air  may  be  conceived  as  an  univerfal  |j  menftruum,  now  ap¬ 
plying  it  felf  to  this  body,  and  then  to  that ;  and  thus  inducing  diflolu- 
•  tion,  corruption,  and  putrefa&ion,  in  all  things, 
t Air  volatilities  Air,  in  effect,  not  only  dilfolves  but  volatilises  abundance  of  bodies, 

fixed  bodies.  wjjjch  before  were  fixed  :  thus,  if  you  calcine  fea-falt  by  a  vehement  fire, 
and  then  fufe  it ;  and  when  fufed,  expofe  it  to  the  air  in  an  open  velfel,  you 
Even  fea-falt.  will  find  it  liquify  :  when  liquified,  let  it  dry  again;  and  when  dry., 
fufe  it:  and  thus,  by  repeating  the  experiment,  you  will  have  all  the 
fait  vanifh  into  air  ;  leaving  nothing  behind  but  a  little  earth,  and 
inlipid  water.  .  p 

jiir  fixes  voU -  For  the  fame  reafon,  air  fixes  divers  bodies  which  before  were  vola- 

iile  bodies.  tile :  thus,  nitre,  or  aqua  finis,  evaporate  by  fire,  but  if  there-be  any 


*  ‘  Copper  that  has  been  long  expofed  to 
4  the  air,  contrails  a  ruft  by  the  faline  par- 

*  tides  of  that  fluid,  gradually  faftning  them- 

*  felves  in  fuch  numbers  to  the  furface  of  the 

*  metal  as  to  corrode  it,  and  produce  a  fub- 

*  ftance  of  the  colour  of  verdigreafe  ;  which 
4  is  a  factitious  body,  made  of  the  fame  me- 

*  tal,  corroded  by  the  fharp  corpufcles  of  vi- 

*  negar,  or  of  the  husks  of  grapes.’  Boyle  Hid. 

Qttal.  * 

•4  Tho  Morocco  be  an  inland  town,  feated 
1  in  a  very  hot  climate,  where  the  foil  is 
4  ufually  dry  ;  yet  ‘I  am  informed,  that  the 

*  hoiturna)  air  proves  exceeding  damp  and 

*  piercing,  fo  as  prefently  to  produce  ruft  upon 

*  fuch  iron  inftruments  as  lie  naked  therein.’ 
id.  Hi  ft.  of  Air. 

4  In  the  moft  Southern  parts  of  the  Englifh 
4  colonies,  the  great  guns  are  fo  fubjed  to 

*•  ruft,  that  after  lying  a  few  years  in  the 
1  open  air,  large  cakes  of  crocus  martis  may, 
4  with  a  hammer,  be  eafily  beat  off  them ; 

*  whiift  others  that  lay  funk  in  the  falt-water, 
4  during  the  fame  time,  are  by  no  means  fo 
4  much  affeded.  Hence,  as  dew  is  only 
‘  fteams  of  the  terreftrial  glebe,  the  phaeno- 
4  mena  that  manifeft  its  power  to  work  on 


4  folid  bodies,  may  help  to  ’  flaew  how  much 
‘  the  air  abounds  with  faline  and  fubtile  parts.’ 
Id.  ibid. 

f  An  experienced  mafon  told  me,  that  Sa¬ 
lisbury  cathedral  is  built  of  Purbeck  ftone, 
which  gradually  becomes  fofter,  and  moulders 
away  in  the  air  ;  that  the  fame  is  obferved 
from  Blackington  ftone,  tho  kept  from  the 
wet :  but  what  comes  from  Patnfwick ,  with¬ 
in  four  miles  of  Glocefter ,  tho  foft  and  pliable 
at  the  firft,  will,  by  lying  in  the  air,  acquire  an 
hard,  yellowifh,  glafly  cruft,  like  marble  ; 
which  grows  the  more  durable  for  being  often 
wafned.  Boyle ,  Hid.  <s}ual. 

jl  £  In  bodies  on  which  the  aerial  menftruum 
‘  can  operate,  its  immenfe  quantity  is  of 
c  fome  advantage :  for  whereas  even  the 
4  ftrongeft  menftrua,  if  they  bear  no  great 
4  proportion,  in  bulk,  to  the  bodies  they  are 
4  to  work  on,  are  eafily  glutted,  and  being 
x  unable  to  take  up  any.more,  leave  the  reft 
4  of  the  body  undiflolved  j  this  bears  fo  vaft 

*  a  proportion  to  the  bodies  expofed  to  it,  that 
4  when  one  portion  of  it  has  impregnated  it 

*  felf  as  much  as  ’cis  able,  there  may  (till 
4  come  frefh  to  operate  farther  on  the  re-. 
4  maining  part  of  the  body,’  id.  ibid. 


z 


putrefied. 
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putrefied  urine  near  the  place,  the  volatile  fpirit  will  be  fixed,  and  fall 
down  in  form  of  aqua  fecunda  f. 

Add,  that  air  brings  a  great  many  quiefcent  bodies  into  adlion,  i.  e.  Brings  the  u. 
ftirs  up,  and  excites  their  latent  powers:  thus,  if  an  acid  vapour  be  Xol'Tinta  m 
diftufed  thro*  the  air,-  all  things  .whereof  that  is  a  menftrnum,  will  betfon. 
difl'olved  thereby.  Thus  gold  is  diffolved  by  the  vapour  of  fpirit  of 
fea-falt,  and  filver  by  that  of  nitre ;  and  each-  contra&s  a  ruffc  :  Co 
■  that  it  was  no  groundlefs  obfervation  of .  the  chemirts,  that  there  are 
adive  principles  in  the  air. 

From  the  whole  we  gather,  that  the  objeds  of  chemirtry,  in  the 
fame  operation,  applied  in  the  fame  manner,  and  to  the  fame  fire,  will 
not  have  the  fame  effeds,  at  different  times,  or  in  different  places  ; 
by  reafon  of  the  diverfity  of  matters  in  the  air. 

Air,  confidered,  both  as  inverted  with  the  forementioned  properties, Diver/, ties  in 
•viz,,  gravity,  elarticity,  &c.  and  as  a  chaos,  may  have  infinitely  various  ftehe“K tr0^uce 
effeds,  w'hich  none  but  a  chemirt:  would  know  how  to  account  for  :  micXi 
fome  operations  require  an  open  air,  without  which  they  can  never  take  ; tions- 
and  in  others,  on  the  contrary,  the  air  is  to  be  totally  excluded.  If 
youftake  camphire,  put  it  in  a  glafs  veflel,  and  fet  fire  underneath  it; 
the  whole  will  run  into  falts,  without  any  diminution  of  weight;  whereas, 
if  during  the  procefs,  you  take  off  the  cover,  and  apply  a  candle  to  it, 
it  will  take  fire,  and  the  whole  fly  aw-ay  in  fume.  So,  to  make  fulphur 
inflammable,  it  requires  the  air ;  for  in  a  clofe  cucurbit  it  may  be  fubli- 
med  a  thoufand  times  without  kindling :  put  fulphur  under  a  glafs  bell, 
and  apply  fire  ;  and  it  will  rife  into  fpirit  of  fulphur  per  camp anarn  ;  and 
provided  the  veffels  were  clofe,  will  be  incapable  of  catching  fire,  as 
much  as  gun-  powder  in  the  fame  circumrtances  :  but  if  there  be  but  the 
leaft  chink,  it  immediately  kindles.  So  an  ounce  of  charcoal,  inclofed 
in  a  crucible  well  covered  and  luted,  to  prevent  any  air’s  infinuating; 
may  be  kept  in  the  intenfeft  heat  of  a  melting  furnace  fourteen  days 
without  any  lofs ;  and  yet  the  thoufandth  part  of  the  fire,  in  open  air, 
readily  turns  it  into  allies.  Helmcnt  relates,  that  if  you  take  charcoal 
and  put  it  in  a  clofe  veflel,  out  of  which  the  air  is  excluded,  and  here 
urge  it  for  fourteen  days  in  a  glafs  furnace  ;  the  coal  will  rt ill  remain 
black :  but  the  minute  you  let  in  air,  it  falls  into  white  afhes.  The 
fame  holds  of  the  parts  of  all  animals  and  vegetables,  which  can  only 
be  calcined  in  open  air :  in  clofe  veffels,  they  will  never  be  other  than 
black  coals. 


j-  Mr.  Boyle  mentions  a  certain  foft  but  con- 
fiftent  chemical  body,  which  in  the  free  air 
continually  emitted  a  thick  fmoke ;  but  which, 
in  an  exhaufted  receiver,  was  not  found  to  emit 
any  :  nay,  by  lying  a-while  in  vacuo,  it  grew  fo 
far  fixed,  that  it  afterwards  remained  a  good 
while  in  air,  ere  it  would  fmoke  again.  And 
what  was  farther  yet,  when  a  vial,  containing 


fome  of  if,  was  put  unftopped  in  the  re¬ 
ceiver  of  the  air  pump,  clofe  luted  on;  tho 
no  exhauftion  were  made,  yet  the  white  fumes 
immediately  ceafed  to  afcend  as  if  the  fmoke 
participated  of  the  nature  of  flame,  and  pre¬ 
sently  glutted  the  air,  or  otherwife  made  it 
unfit,  without  any  diminiihing  of  its  gravity, 
to  raife  the  body.  Hid.  Qual.  of  Air. 
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The  changes,  therefore,  produced  by  chemiftry  are  various,  according 
as  they  are  made  in  the  open  or  inclofed  air  ;  rarefied,  or  denfe ;  humid, 
or  dry ;  light,  or  heavy,  &c. 

The  fame  are  likewife  various,  as  the  exhalations  are  Co.  We  fhall 
ihew  elfe  where  that  falts  attraft,  and  that  air  repels,  water.  Helmont 
mentions  it  as  a  mighty  arcanum  in  chemiftry,  to  render  fixed  fait  of 
tartar  volatile ;  but  the  thing  is  effe&ed  by  air  alone  :  for  if  you  expofe 
fome  of  this  fait  to  the  air,  in  a  place  replete  with  acid  vapours,  the. 
fait  will  draw  the  acid  fpirit  to  it  felf ;  and  when  faturated  therewith, 
become  volatile.  But  then  it  is  no  longer  a  mere  alcaline  fait,  but  a  com¬ 
pound  one.  Hence  a  due  regard  to  the  ftate  and  difpofition  of  the  at> 
mofphere,  of  the  place,  e>  g .  the  air  of  the  laboratory,  is  indifpenftbly 
required  in  any  operation  ;  without  which,  there  is  no  anfvvering  for 
the  event’s  being  the  fame  at  one  time  as  another.  If  e.  g .  there  were 
too  men  in  a  place,  the  air,  there,  would  be  full  of  the  matter  of 
infenfibie  perfpiration ;  and  a  good  blood-hound  would  readily  diftin. 

?uifh  that  emitted  by  his  mafter  from  all  the  reft,  by  the  mere  fmelL : 

lence  it  follows,  that  the  air  muft  be  very  different  where  crouds  of 
people  are,  as  in  cities,  great  aflemblies,  &c.  from  what  it  is  in  rural 
and  folitary  places.  Thus  much  for  air. 
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Of  WATER. 

WA  T  E  R  is  a  thing  of  a  very  extraordinary  and  wonderful  na-  Water  not  fluid 
ture,  hitherto  little  known  or  underftood.  When  confidered  in  it  °f its  « «■» 
felf,  it  appears  to  be  of  the  nature  of  a  pure  cryftal  :  for  a  fmall  tu'e' 
degree  of  cold  renders  it,  as  it  were,  ftony ;  and  a  great  one  turns  .it 
perfectly  hard  ;  fo  as  even  armour  might  be  framed  thereof.  But  fire 
puts  it  in.  motion  ';  and  by  means  hereof  it  becomes  a  fluid. 

Water,  if  it  could  be  had  alone  and  pure,  would  be  as  Ample  as  fire;  None  of  our „ 
but  there  is  no  art  or  expedient  yet  found  out  for  making  it  fuch  :  for1*^^*-- 
rain-water,  which  feems  to  be  the  purefl  of  all  the  waters  we  know 
of,  is  replete  with  exhalations  of  all  kinds,  which  it  imbibes  from  the 
air ;  fo  that  tho  filtred  and  diftilled  a  thoufand  times,  there  {fill  remain 
faces'  behind  ;  and  if  it  be  let  fiand  a  little  w7hile,  it  corrupts  and 
ft  inks.  The  rain- water  gathered  from  the  roofs  of  houfes  is  a  lixivium  Rain-water 
of  tyles,  flate,  or  the  like,  impregnated  with  the  dungs  and  farces  com~ " 

animals,  birds,  &c.  depofited  thereon,  and  the  exhalations  of  numerous^ 
other  things.  All  the  rain*water  gathered  in  cities  muft  at  laft  be  fa?- 
turated  with  the  fmoke  of  a  thoufand  chimneys,  and  the  various  effluvia 
bf  numbers  of  perfons,  &c.  Add,  that  there  is  fire  contained  in  all  wa-  n0  water  with- 
ter;  as  is  evident  from  its  fluidity,  which  is  owing  to  fire  alone.  out  fire.. 

There  is  always  fomething  heterogeneous,  therefore,  remaining  in 
water,  as  wrell  as  air  ;  and  as  what  is  in  the  air  neceffarily  mixes  itfelf 
with  water,  it  appears  impollible  to  have  fuch  a  thing  as  pure  water : 
if  you  percolate  it  thro’ fand,  orfqueeze  it  thro*  pumice,  or  pafs  it  thro’-Wo  operationu-., 
any  other  body  of  like  kind,  you  will  always  have  fait  remaining.  Nor"^e  water ' 
can  diff illation  render  it  pure  ;  fince  it  leaves  the  air  therein,  which 
abounds  in  corpufcles  of  all  forts.  Accordingly  we  find  that  w;ater, 
tho  diftilled  again  and  again,  never  fails  to  leave  fieces  behind  ;  which 
Mr.  Boyle  allures  us  has  been  proved,  even  to'  the  hundredth  diftiL- 
lation. 

Some  years  ago,  I  placed  a  large  chemical  veflel  on  the  turret  of 
our  academy,  in  a  clear  night,  when  not  a  breath  of  wrind  feemed 
ftirring ;  in  order  to  gather  the  water,  as  it  fell,  in  form  of  dew,  or 
hoar-froft  :  hoping  that  by  the  great  height  of  the  place,  and  the  pre¬ 
cautions  I  had  taken  to  prevent  the  admixture  of  any  foreign  matter,  . 

I  fhould  have  water  in  all  its  purity.  But  tho  the  water  thus  pro¬ 
cured,  w'as  the  pureft  I  had  feen  ;  yet,  by  a  gentle  difiillation  continued 
for  the  fpace  of  a  month,  with  a  heat  no  greater  than  that  of  the  human 
body,  it  left  fteces  full  of  various  forts  of  heterogeneous  particles. 

Hence  I  am  convinced  no  Body  ever  faw  a  drop  of  pure  water.  The 
utmoft  of  its  purity  known,  only  amounts  to  its  being  clear  of  this  or 

%  that'. 
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that  fort  of  matter.  -It  can  never,  for  inftance,  be  quite  deprived  of 
fait;  fince  air  will  always  accompany  it,  and  air  has  always  fait. 

Water  an  univerfal  Injlrument. 

WATER  is  an  univerfal  inftrument,  concerned  in  alinoft  all  ope¬ 
rations  :  for  there  is  no  air  without  water,  as  we  have  already 
{hewn ;  nay,  and  what  is  more  extraordinary,  there  is  no  fire  without 
water.  A  Angle  grain  of  the  moft  fiery  fait,  which  in  a  moment’s  time 
will  penetrate  thro5  a  man’s  hand,  readily  imbibes  half  its  weight  of  wa¬ 
ter,  and  melts  even  in  the  drieft  air  imaginable.  Thus  fait,  of  tartar, 
placed  in  the  drieft  air,  and  near  the  hotteft  fire,  will  attratft  or  im¬ 
bibe  water ;  and  by  that  means  increafes  confiderably  its  weight  in  a 
fmall  time.  So  in  the  drieft  fummerVday,  bring  up  a  veffel,  e.g,  of 
pewter,  with  ice  in  it,  from  fome  cold  fubterraneous  place,  into  the 
hotteft  room  ,•  and  it  fhall  no  fooner  be  entred,  than  its  whole  furface 
will  be  covered  with  little  drops  of  water,  gathered  from  the  conti¬ 
guous  air,  and  condenfed  by  the  coldnefs  of  the  ice.*  Thus  the  win¬ 
dows  of  all  hot  places  are  continually  found  wet  on  the  outfides ;  fo 
that  water  is  diffufed  every  where.  Which  is  further  confirmed  by  the 
following  experiment  : 

I  took  a  quantity  of  rightly  prepared  oil  of  vitriol,  and  expofed  it  a 
long  time  to  a  violent  fire  to  feparate  all  the  water,  as  much  as  pofr 
fible,  from  the  fame  ,•  afterwards,  by  only  ftanding  a  little  while  in  the 
air,  it  contra&ed  frefli  water  apace  :  fo  that  it  foon  afforded  me  a 
confiderable  quantity  more.  I  have  harts-horn  which  has  been  kept 
for  forty  years,  and  is  as  hard  and  dry  as  any  metal ;  fo  that  if  ft  ruck 
againft  a  flint  it  will  yield  fparks  of  fire.  And  yet  this  very  harts¬ 
horn,  being  put  in  a  glafs  veffel  and  diftilled,  afforded  me  fch  of  its 
quantity  of  water.  We  have  knov  n  bones  dead  and  dried  twenty  five 
years,  and  thus  become  almoft  as  hard  as  iron  ;  which  yet,  by  diftil- 
lation,  afforded  half  their  weight  of  water  :  and  the  hardeft  ftones, 
ground  and  diftilled,  do  always  difeover  a  portion  thereof. 


Opinions  of  ‘Philofophers  concerning  Water. 

Water  held  the  jT* HALE S,  the  Milefian ,  held,  that  all  things  were  made  of  water; 
feminal  mat-  which  opinion  he  had  probably  borrowed  from  the  writings  of 
p.r  °f  all  things,  where  he  fpeaks  of  the  Spirit  of  God’s  moving  on  the  face 

of  the  waters. 

After 


*  With  regard  to  this,  Mr.  Boyle  obferves, 
c  That  he  fees  no  necedity  to  conceive,  that 
*  the  water  mentioned  by  Mofes,  on  which 


c  the  Spirit  is  laid  to  have  brooded,  as  the 
c  univerfal  matter ;  was  our  elementary 
{  water ;  fince,  tho  we  fhould  fuppofe  it  to 

‘  have 


•  Theory  of  Chemistry.  -  l°T 

After  him,  Bajil  Valentine,  Paracelfus,  Van  Helmont ,  Centivoglio ,  and  others, 
have  maintained,  on  ms  principles,  that  water  is  the  elemental  matter,  or 
flamen  of  all  thing p  ;  and  that  it'  fufiices  for  the  production  of  all 
things  :  which  Helmont  endeavours  to  prove  from  the  following  expe¬ 
riment. 

H'e  burnt  a  quantity  of  earth  in  a  potter’s  veflel,  till  fuch  time  asHeimontv  ex- 
all  the  oil  it  contained  was  quite  confumed  ;  then  mixing  it  up  with *° 
water,  he  drew  out  all  the  fait.  The  earth  thus  prepared,  he  put  in 
an  earthen  pot,  fuch  as  is  ufed  by  gardiners  ,*  and  took  care  that  no¬ 
thing  but  rain-water  could  enter  into  the  fame.  And  yet  a  willow- 
being  planted  in  this  earth,  grew  up  to  a  confiderable  height  \  whence 
he  concluded,  that*  water  was  the  only  nutriment’  of  the  vegetable 
kind,  as  vegetables  are  of  the  animal  *. 


4  have  been  an  agitated  congeries,  confifting 

*  of  a  great  variety  of  feminal  principles,  and 

*  of  other  corpufcles  fit  to  be  fubdued  and 
4  fafhioned  by  them,  it  might  yet  be  a  body 
4  fhiid,  like  water,  in  cafe  the  corpufcles  it 
f  was  made  up  of,  were,  by  their  Creator, 
4  made  finall  enough,  and  put  into  fuch.  an 
4  a&ual  motion  as  might  make  them  all  roll, 

*  axid  glide  over  one  another.  And  as  we 
4  now  fay,  the  fea  confifis  of  waier,  not- 

*  withftanding  the  (aline,. terreftrial,  and  other 
4  bodies  mixed  with  it ;  fuch  a  liquor  as  the 
4  former  might  well  be  called  water  ;  becaufe 
4  that  was  the  neareft  of  the  known  bo- 
4  dies  whereto  it  was  like.  But  that  bodies 
4  may  be  fluid  enough  to  appear  a  liquor,  and 
4  yet  contain  corpufcles  of  a  very  different  na- 
4  ture,  appears  from  expofing  a  quantity  of 
4  vitriol  in  a  ftrong  veflel  to  a  competent 
4  fire  ;  for  *tho  it  contains  aqueous,  earthy, 
4  faline,  fulphureous  and  metalline  parts,  yet 
4  the  fyhole  mafs  will  at  firft  be  fluid,  and 
4  boil  like  water.’  Scept,  Chim. 

Dr.  Lifter's  fentiment  is  not  very  remote 
from  this :  he  imagines  fea-water  to  have  been 
the  only  element  created  a't  the  beginning,  be¬ 
fore  any  animal  or  vegetable  ;  or  even  be¬ 
fore  the  fun  himfelf.  Frefh  water  he  fuppofes 
to  have  arofe  accidentally,  after  the  creation 
of  thefe ;  and  to  owe  its  origin  to  the  va 
pours  of  plants,  the  breath  of  animals,  and 
the  exhalations  raifed  from  the  fun.  De  Font. 
Med.  Ang. 

Dr.  Halley  is  of  another  opinion  t  he  takes 
it  for  granted,  that  the  faltnefs  of  the  fea 
arifes  from  the  faline  matters  diflolved  and 
imbibed  by  the  rivers  -  in  their  progrefs,  and 
difeharged  with  their  waters  into  the  ocean  ; 
and  conlequently,  that  the  degree  of  faltnefs 


is  continually  and  gradually  increafing.  On 
this  hypothefis  he  even  propofes  a  method  for 
determining  the  age  of  the  world  :  for  two  ex¬ 
periments  of  the  degree  of  faltnefs,  made  at 
a  large  interval  of  time,  will,  by  the  rule  of 
proportion,  give  the  time  wherein  it  has  been 
!  acquiring  its  prefent  degree.  Philof.  TranfatL. 
N"  '344. 

*  Tho  Helmont  produces  no  inftance  of  any 
mineral  body,  and  fear ce  of  any  animal,  ge¬ 
nerated  of  water  ^  yet  a  French  chemift,  M. 
de  Rochas,  affords  us  an  experiment,  which 
if  it  fucceeded  as  he  delivers  it,  is  very  re- 
•  markable.  4  Having,  fays  he,  found  fur- 
‘  prizing  things  from  the  natural  operation  of 
4  water,  I  was  willing  to  know  what  might 
4  be  done  with  it  by  art :  I  therefore  took 
4  pure  water,  and  by  a  heat  artificial,  conti- 
4  nual,  and  proportionate,  I  prepared  and 
4  difpofed  it  by  the  coagulation,  congelation, 
4  and  fixation,  till  it  was  turned  into  earth  ; 
4  which  produced  animals,  vegetables,  and  mi- 
4  nerals.  The  animals  moved  of  themfelves, 
4  eat,  foe.  and  by  the  anatomy  I  made  of 
4  them,  I  found  them  compofed  of  much  ful- 
4  phur,  little  mercury,  and  lefs  fait.  The  mi- 
4  nerals  b^gan  to  grow  and  increafe,  by  con- 
4  verting  into  their  own  nature  one  part  of 
4  the  earth  thereto  difpofed ;  they  were  folid 
4  and  heavy.’ 

For  the  generation  of  living  creatures,  both 
vegetable  and  fenfitive,  it  need  not  feem  in¬ 
credible  ;  fince  we  find  that  our  common 
water,  which  is  often  impregnated  with  va-- 
‘riety  of  feminal  principles,  long  kept  in  a 
quiet  place,  will  putrefy  ;  and  then  too,  per-’ 
haps,  produce  mofs  and  little  worms,  or  other 
infefts,  according  to  the  nature  of  the  feeds 
that  were  lurking  in  it.  Boyle's  Scept.  Chemift 

The. 
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The  fame  thing  Mr.  Boyle  likewife  argued  from  a  fimilar  expe¬ 
rt //proved  by  riment.  But  Dr.  Woodward,  (hews  that  they  were  both  miftaken  :  he 
Dr.  Woodward-  proveSj  that  water  contains  in  it  divers  extraneous  corpufcles,  and  that 
.  fome  of  thefe  are  the  proper  matter  of  nutrition  ;  water  being  found 
to  aftord  fo  much  the  lefs  nourifhment,  the  more  it  is  purified :  thus 
mint  planted  in  water  purified  by  diftillation,  will  not  grow  fo  fall  as 
if  put  in  water  not  diftilled  ;  and  if  the  water  be  diflilled  three  or. 
four  times  over,  the  plant  will  fcarce  grow  at  all,  or  receive  any 
Fuse  water  nourifhment  from  it.  So  that  water,  as  fuch,  is  not  the  proper  nutri- 
? 'foment*0  nU~  ment  vegetables,  but  only  the  vehicle  thereof,  which  contains  the 
nutritious  particles,  and  carries  them  along  with  it,  thro’  all  parts  of 
the  plant.  So  that  a  water-plant,  e.  g.  a  nafturtium,  being  put  in  a 
glafs  vefl'el,  full  of  water,  will  be  found  to  contain  the  more  fait  and 
oil,  the  muddier  the  water  is  ;  in  effect,  water  nourifhes  the  lefs?  the 
more  it  is  purged  of  its  faponaceous  falts  :  in  its  pure  ftate,  it  may 
fuffice  to  extend,  or  fwell  the  parts;  but  affords  no  new  vegetable 
matter. 

jni  bodies  held  Flelmont  likewise  imagined,  that  all  bodies  might  be  converted  into 
Cw*teTMe  int°  Pure  elementary  water*.  From  mixed  bodies,  ’tis  certain,  we  can  draw 
Particularly  au  water ,  o/7,  fpirit,  fait  and  earth  '.  Now  /pints  cannot  be  better  reprefented 
Spirits.  than  aic0{10i  of  wine  ;  which,  Helmont  affirms,  may  be  fo  united  with 
water,  as  to  become  water  it  felf  f. 

Salts.  As  to  falts ;  fait  of  tartar  well  calcined,  being'  laid  to  liquify  in  air, 

will  depolit  an  earth  ;  and  if  it  be  then  committed  to  diftillation,  will  yield 
a  confiderable  quantity  of  infipid  water  ;  infomuch,  that  if  it  be  urged 
with  a  vehement  fire,  the  fait  will  almoft  all  vanifh,  and  nothing  faOne 
remain  either  in  the  water  or  the  earth.  Whence  Helmont  concluded,  that 
■Jtcid  falts.  ah  falts  might  be  converted  into  water.  As  to  the  converfion  of  acid 
falts  into  water;  fea-falt,  recover’d  from  the  acid  fpirit  of  fea-falt  and 
oil  of  tartar,  melts  into  water,  as  much  as  into  oil  of  tartar.-  Laftly, 

• 

*  Helmont  affirms,  that  his  alkaheft  ade- 
•  .  quately  refolves  plants,  animals,  and  minerals, 

into  one  liquor,  or  more,  according  to  their 
feveral  internal  differences  of  parts  ;  and  that 
the  alkaheft,  being  abftrafted  from,  thefe  li¬ 
quors,  in  the  fame  weight,  and  with  the  fame 
virtues  as  when  it  diffolved  them,  the  liquors 
may,  by  frequent  cohobations  from  chalk,  or 
fome  other  proper  matter,  be  totally  deprived 
of  their  feminal  endowments,  and  return  at 
lafl  to  their  firft  matter,  infipid  water. 

f  Tho  fpirit  of  wine  exquifitely  .re&ified, 
feems  of  all  liquors  the  moft  free  from  water, 
yet  even  this  is  by  Helmont  affirmed  to  be 
materially  water,  under  a  fulphureous  difguife  ; 
for,  according  to  him,  in  making  Paracelfus's 
balfamus  famech  (which  is  nothing  but  faf 


tart  Art  dulcified,  by  diftilling  fpirit  of  wine 
from  it,  till  the  fait  be  fufficiently  faturated 
with  its  fulphur,  and  till  it  fuffers  the  liquor 
to  be  drawn  off  as  ftrong  as  it  was  poured 
on)  when  the  fait  of  tartar,  from  which  it  is 
diftilled,  hath  retained  or  deprived  it  of  the 
lu’phureous  parts  of  the  fpirit  of  wine,  the 
reft,  which  is  incomparably  the  greateft  part 
of  the  liquor,  will  turn  to  phlegm. 

*  Corrofive  fpirits,  fays  Mr.  Boyle,  abound 
‘  in  water  ;  which  may  be  obferved,  by  en- 
‘  tangling  and  fo  fixing  their  faline  parts,  as  to 
c  make  them  corrode  fome  proper  body  ;  or 
‘  elfe,  by  mortifying  them  with  fome  con- 
*  trary  fait,  which  wiil  turn-  them  into  phlegm.* 
Boyle's  Scept.  Chemijl . 
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Oils  run  in  great  meafure  into  water  \  and,  ’tis  probable,  might  be  con¬ 
verted  wholly  into  the  fame  f. 

If  this  be  true,  it  fhould  feem  that  earth  alone  is  unchangeable ;  and 
that  water  is  the  matter  whereof  all  things  are  compofed  :  whence 
fome  philofophers  deduce  the  reafon  of  the  Latin  name  Aqua.  But  the 
truth  is,  we  have  not  experiments  fufticient  to  warrant  fuch  conclu- 
iion ;  pure,  elementary  water  being  wanting  to  make  experiments  upon. 


Fluidity  of  Water. 


WATER  is  fluid ;  but  this  fluidity  is  not  natural  thereto,  but  ex¬ 
traneous  and  violent.  For,  naturally,  it  is  of  the  cryftalline  kind;  Water  naturally 
and  accordingly,  wherever  a  certain  degree  of  fire  is  wanting,  there ^rm‘ 
we.  fee  the  water  become  ice  *.  That  this  ice  is  the  proper  eflfedt  of  the 
want  of  heat,  and  not  of  any  additional  fpicula  introduced  into  the  ; 
water,  as  Mariotte  and  others  contend,  is  evident  enough,  were  it  only 
hence,  that  on  this  fuppofition  it  could  not  penetrate  the  fubftance  of 
all  bodies,  as  we  find  it  does,  and  even  that  of  metals. 

This  water,  in  its  ftate  of  folution,  never  remains  at  reft:  Its  parts in  tno- 
are  in  perpetual  motion  ,*  as  was  firft  difcovered  by  the  French ,  with  the tion- 
help  of  microfcopes  ,•  and  is  further  confirmed  from,  this,  that  if  a  little  otrgued  from 
faffron  be  fufpended  in  the  middle  of  fx  veflel  full  of  water,  the  {affronMutioaf> 
colour  will,  in  a  little  time,  form,  as  it  were,  a  kind  of  atmofphere 
around,  and  at  length  be  diftufed  thro*  the  whole  water.  Now  this 
could  no  way  be  efte&ed  without  a. motion  of  the  watery  particles 


4  ’Tis  furprizing  to  obferve,  how  great 
«  a  fhare  of  water  goes  to  make  up  feveral 
«  bodies,  whole  forms  promife  nothing  near 

<  fo  much  :  Eels,  by  diftillation,  yielded  me 

<  fome  oil,  fpirit,  and  volatile  fait,  befides  the 

*  caput  mortuum  ;  yet  all  thefe  were  fo  dif- 

*  proportionate  to  the  phlegm,  that  they  feemed 
1  to  have  been  nothing  but  that  coagulated  ; 
‘  which,  likewife,  ftrangely  abounds  in  vipers, 

*  tho  they  are  efteemed  very  hot  in  opera* 

*  tion,  and  will,  in  a  convenient  air,  furvive, 

4  for  fome  days,  the  lofs  of  their  heads  and 

*  hearts.  Human  blood  it  felf,  as  fpirituous 
4  and  elaborate  a  liquor  as  ’tis  reputed,  fo 

*  abounds  in  phlegm,  that  drilling  fome  of 
4  it,  on  purpofe  to  try  the  experiment,  out 

*  of  about  feven  ounces  and  an  half,  we 

*  drew  near  fix  of  phlegm,  before  any  of 

*  thefe  operative  principles  began  to  rile.’ 
Boyle’s  Scept.  Chemifi. 

*  Thus  Mr.  Boyle'.  4  Ice  is  ufually  faid  to 
be  water  brought  into  a  preternatural  ftate 
‘  by  cold  j  but  with  regard  to  the  nature  of  * 


4  things,  and  fetting  afide  our  arbitrary  ideas,  it 
4  might  full  as  juftiy  be  faid  that  water  is  ice 

*  preternaturally  thawed  by  heat.  If  it  be 
4  urged  that  ice,  left  to  it  felf,  will,  upon  the 

*  removal  of  the  freezing  agents,  return  to 
4  water;  it  may  be  anfwered.  That  not  to  men- 

*  tion  the  fnow  and  ice  which  lie  all  the  fum- 
4  mer  long  on  the  Alps  and  other  high  moun- 

*  tains,  even  in  the  torrid  zone,  we  have  been 
4  allured  that  in  fome  parts  of  Siberia  the  fur- 
‘  face’ of  the  ground  continues  more  months 
c  of  the  year  frozen  by  the  natural  tempera* 
4  ture  of  the  climate,  than  thawed  by  the  heat 
‘  of  the  fun  j  and  that  a  little  below  the  fur- 

*  face  of  the  ground,  the  water  which  chances 
4  to  be  lodged  in  the  cavities  of  the  foil,  con- 
4  tinues  in  a  ftate  of  ice  all  the  year  rQund  : 

4  fo  that  when  in  the  heat  of  fummer  the 
4  fields  are  covered  with  corn,  if  you  dig  a 
4  foot  or  two  deep,  you  fhall  find  ice  and  a 

*  frozen  foil.’  Natural  and  preternatural 
flate  of  bodies. 
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The  mierofcope. 


Specific  gravity 
of  water  perpe¬ 
tually  varying. 


The  purejl  na¬ 
tural  watery 
Rain. 


Then  [p,ing*wa 


ter. 


Theory  of  Chemistry. 

among  each  other.  Add,  that  if  you  caft  a  quantity  of  the  dried;  fait, 
in  the  coldeft  weather,  into  water,  it  will  foon  be  diffolved  ;  which 
argues  the  continual  motion  of  the  particles  of  that  element  |j. 

I  have  more  than  once  filled  a  large,  wide  velfel  with  water,  and 
narrowly  watched  it  with  a  good  mierofcope ;  but  never  could  per* 
ceive  it  without  fome  fort  of  undulatory  motion. 

Water  fcarce  ever  continues  two  moments  exadlly  of  the  fame  weight, 
but  is  always  varying  more  or  lefs,  by  reafon  of  the  air  and  fire  con¬ 
tained  in  it  :  thus,  if  you  lay  a  piece  of  pure  limpid  ice  in  a  nice* 
balance,  you  will  never  find  it  continue  in  asquilibrio.  The  expanfion 
of  water  in  boiling,  fiiews  what  efted  the  different  degree  of  fire  has 
on  the  gravity  of  water. 

This  uncertainty  makes  it  difficult  to  fix  the  fpecific  gravity  of  wa¬ 
ter,  in  order  to  fettle  its  degree  of  purity  :  but  this  we  may  fay  in 
the  general,  that  the  pureft  water  we  can  procure,,  is  that  which  weighs 
880  times  as  much  as  air.  However,  neither  have  we  any  tolerable 
ffandard  in  air  ;  for  water  being  fo  .much  heavier  than  air,  the  more 
water  is  contained  in  air,  the  heavier  of  courfe  muff  it  be :  as,  in  efteft, 
the  principal  part  of  the  weight  of  the  atmofphere  feems  to  arife  from 
the  water. 

Of  all  waters,  the  pureft  is  that  which  fails  in  rain ,  in  a  cold  feafon, 
and  a  ftill  sky;  and.  this  we  muft  be  contented  to  take  for  elementary 
w  ater.  The  rain-water  in  fumraer,  or  when  the  atmofphere  is  in  com¬ 
motion,  ’tis  certain  mlift  contain  infinite  kinds  of  heterogeneous  mat¬ 
ter  :  Thus  if  you  gather  the  water  that  falls  after  a  thunder-clap,  in 
a  fultry  fummer’s  day,  and  let  it.ftand  and  fettle,  you  will  find  a  real 
fait  flicking  at  bottom.  But  in  winter,  efpecially  when  it  freezes,  the 
exhalations  are  but  few ;  fo  that  the  rain  falls  without  much  adulte¬ 
ration  :  And  hence,  what  is  thus  gathered,  in  the  morning  time,  is 
found  of  good  ufe  for  taking  away  fpots  in  the  face  ,•  and  that  ga¬ 
thered  from  fnow,  againft  inflammations  of  the  eyes.  Yet  this  rain¬ 
water,  with  all  its  purity,  may  be  filtred  and  diftilled  a  thoufand  times, 

and  it  will  ftill  leave  fome  fasces  behind  it  ;  fo  that  to  procure  the- 

pureft:  water  poftible,  a  man  muft  look  for  it  in  a  large,  fpacious  plain, 

in  the  winter  time,  when  the  earth  is  covered  with  fnow,  and  its  pores 
locked  up  with  froft. 

The  next,  in  point  of  purity,  is  fpring-ivater :  This,  according  to 
Dr.  Halley ,  is  collefted  from  the  air  it  felf ;  which  being  faturated  with 
water,  and  coming  to  be  condenfed  by  the  evening’s  cold,  is  driven 


|]  Thefe  inftances  of  the  folution  of  (alts 
in  water  may  be  accounted  for  on  Sir  Ifaac 
Newton’s  principles,  without  fuppofing  the 
particles  of  the  fluid  in  continual  motion.  True, 
to  effett  a  folution,  there  muft  firft  be  mo¬ 
tion  ;  but  that  motion  need  not  be  fuppofed 
to  have  exifted  before  the  application  of  the 


fait  to  the  water.  It  may  have  arofe  from  the 
mutual  attraction  between  the  particles  of  the 
water,  and  the  fait ;  which  being  ftronger  than 
that  between  the  panicles  of  the  fait,  may 
induce  a  reparation  thereof,  and  occafion  them 
.  to  recede  from  each  other,  and  diffufe  then*- 
felves  throughout  the  water. 

againft 
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againd  the  cold  tops  of  mountains where  being  further  condenfed  and 
colle&ed,  it  gleets  down,  or  didills,  much  as  in  an  alembic.  This  wa-  River-water. 
ter,  which  before  floated  in  the  atmofphere  in  form  of  vapour,  being 
thus  brought  together,  at  firft  forms  little  dreams,  f^veral  of  which 
meeting  together  form  rivulets,  and  thefe,  at  length,  rivers. 

If  fuch  water  .chances  to  flow'  over  Arata,  or  beds,  wherein  there  is  Mtntr&vMe*. 
fait,  or  fulphur,  or  vitriol,  or  iron,  or  copper,  or  the  like the  water 
becomes  medicinal :  but  the  bafis,  it  may  dill  be  obferved,  is  rain¬ 
water  *. 

Spring-water  becomes  the  better  by  running  ;  for  during  all  its  courfe, 
it  is  depoflting  what  heterogenous  matters  it  contained.  And  hence  the 
antient  poets  and  painters  reprefent  the  deities  of  fprings  and  rivers,  as 
combing  or  carding  their  waters.  They  alfo  paint  them  as  holding 
an  inclined  urn,  or  vdfel,  out  of  which  the  water  continually  flows. 

Hence  Virgil :  •  *  . 

i 

Pocula  funt  fontes  liquidi ,  aut  exercita  curfu 
Flumina.  ■ 

For  while  the  river  drives  on  its  waters  in  an  uninterrupted  dream  ; 
all  its  falts,  with  all  the  vegetable  and  animal  matters  drained  into 
it,  either  from  exhalations,  or  from  the  ground  it  wadies,  gradually, 
either  fink  to  the  bottom,  or  are  driven  to  the  (hore. 

However,  as  there  is  dill  found  fea-weed,  with  fnails,  toads,  and  o- 
ther  animals,  in  rivers,-  it  follows,  that  river-water  is  not  fo  pure  as 
that  of  fprings  f/, 

But  what  water  defeends  from  fprings,  on  the  tops  of  mountains,  is  ge¬ 
nerally  pretty  free  from  heterogeneous  bodies  and  as  fuch,  is  much  com¬ 
mended  by  the  antients  as  conducing  to  long  life :  Herodotus  relates,  that 
fome  people  drank  a  water  which  was  fo  very  light,  that  all  woods 
immerged  in  it  immediately  funk  to  the  bottom  ;  and  Hippocrates  him-. 


*  4  Some  fprings  are  much  more  copioufly 

*  impregnated  than  others ;  and  therefore  will 
4  bear  a  greater  dilution  by  rain-water :  Thus, 

*  tho  1  have  found  more  than  one  of  our 

*  Englifh  ferruginous  fprings,  efpecially  thofe 

*  near  London ,  too  much  weakened  by  water 
‘  that  rained  into  them  ;  yet  upon  carefully 

*  trying  how  much  of  that  fluid  fome  German 

*  fpaw-wafer,  which  came  very-  well  condi- 

*  tioned  to  London ,  would  bear,  it  appeared, 

*  that  when  this  was  diluted  with  no  lefs  than 
1  thrice  its  weight  of  rain-water,  it  ftill  re- 
4  tained  ftrength  enough  to  produce  a  purplifh 

*  colour,  with  frefh  powder  galls.’  Boyle’s 
Nat.  Hijl .  of  Mineral  Waters. 

+  *  That  the  Thames- water,  when  car- 

*  ried  long  voyages,  and  into  hot  climates, 


'  will  have  a  very  offenfive  feent ;  the  com- 

*  mon  putrefa&ion  of  ftagnant  water  may 

*  perfuade  us  :  yet  5tis  found,  if  that  be  kept 
f  long  enough,  tho  in  the  fame  veflel,  and 
4  a  hotter  climate  ;  it  will  at  length  grow 

*  fweet  and  potable  again.  Several  other 

*  waters  have  the  fame  faculty  of  recovering 
4  after  put-refaftion,  as  well  as  that  of  the 
4  Thames,  whereto  *t is  ufually  fuppofed  pecu- 
«.  liar.  And  having  had  the  curiofity  to  try 
c  how  the  rougher  kind  of  water,  that  will 
4  not  bear  foap,  might  be  remedied  ;  an  in- 
c  duftrious  perfon,  whom  I  employed,  allured 
4  me  he  had  met  with  pump-waters,  that  barely 

*  by  (landing  a  few  days,  would  gain  this  pro- 
4  perty.’  Boyle  s  t ifefulnefs  of  Exper .  Philo f 

S  f  2  felf. 
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felf,  in  his  treatife  de  Aere ,  Aqua m  &  Locis ,  obferves,  that  the  lighted 
water  is  the  bed  f. 

The  pureft  water  we  can  any  way  procure,  is  that  didilled  fromr 
{"now,  gathered  in  a  clear,  dill,  pinching  night,  in  forae  very  high  place  ; 
taking  none  but  juft  the  outer  or  fuperficial  part  thereof :  by  a  num¬ 
ber  of  repeated  didillations  hereof,  you  will  feparate  .the  greated  part 
of  the  earth,  and  other  feces,  and  thus  have  a  pure  w'ater. 

Water  always  However,  water  can  never  be  diddled  fo  perfe&ly,  as  to  have  no- 
yieids  earth  thing  lieterogeneous  therein  :  Mr.  Boyle  relates,  that  a  friend  of  his 
convertible 6 into  diddled  a  quantity  thereof  an  hundred  .times  ,•  who  found  at  length, 
that  he  had  got  T^-ths  of  the  quantity  of  water,  in  earth.  Hence  he- 
concludes  that  the  whole  water  might,  by  further  prafecuting  the  ope- 


Zt. 


•\  Phyficians  generally  fuppofe  the  light  and 
pure  water  the  mod  wholefome  ;  fo  that  an 
eafy  contrivance  to  know  when  water  has 
thefe  properties,  would  be  of  fervice.  We 
have  been  told,  that  water  brought  out  of 
Africa  into  England  was  found,  by  common 
fcales,  to  be  fpecifically  lighter  than  ours,  by 
four  ounces  in  the  pint.  Thus  many  kinds 
of  pump-water  will  not  bear  foap,  and  fome 
will  not  dye  fcarlet  or  other  particular  colours. 

Dr.  Hook  has  contrived  a  water-poife,  which 
may  be  of  good  fervice  in  examining  the  pu¬ 
rity,  C^c.  of  water:  It  confifts  of  a  round 
glafs  ball,  like  a  bolt-bead,  about  three  inches 
in  diameter,  with  a  narrow  ftem  or  neck  ~?th 
of  an  inch  j  which  being  poifed  with  red-lead, 
fo  as  to  make  it  but  little  heavier  than  a 
pure,  fweet  water,  and  thus  fitted  to  one  end 
of  a  fine  balance,  with  a  counter-poife  at  the 
other ;  upon  the  lead  addition  of  even  loVoth 
part  of  fait  to  a  quantity  of  water,  half  an 
inch  of  the  neck  will  emerge  above  the  wa¬ 
ter,  more  than  did  before.  Philof.  Tranf. 
N°  197. 

It  is  generally  granted,  that  thofe  waters, 
exteris  paribus,  are  the  bed,  as  well  for  whole- 
fomenefs  as  other  various  oeconomical  ufes,  &c. 
that  are  freed  from  fahnefs  •,  which  is  an  ad¬ 
ventitious,  and  in  moft  cafes  a  hurtful  quality 
in  vraters.  Mr.  Boyle  therefore  contrived  a 
very  extraordinary  method  of  examining  the 
fredinefs  and  fffmefs  of  waters  by  a  precipitant, 
which  could  difeover  one  part  of  fait  in  1000, 
nay,  2  or  3000  parts  of  water.  This  he 
proved  before  King  Charles  II.  but  he  was 
enjoined  to  keep  it  a  fecret.  Ibid. 

‘  I  have  often  found  an  unfufpefled  fea- 
5  fait  in  water,  by  pouting  thereinto  a  fo' 


c  lution  of  fine  filver,  made  in  aqua  forth  • 

‘  for  as  common  fait,  or  its  fpirit,  will  preci- 
*  pitate  the  metal  in  form  of  a  white  calx, 

‘  in  fuch  a  folution ;  I  imagined,  if  the  water 
(  in  its  paflage  thro’  the  earth,  gained  ever 
c  fo  few  faline  corpufcles,  they  would  ad,  tho 
‘  faintly,  upon  the  didolved- particles  of  filver  : 

‘  and  accordingly,  upon  their  mixture,  a  kind 
‘  of  whitenefs  immediately  enfued.  This  ex- 
‘  periment  has  taught  me  to  avoid  fuch  wa- 
‘  ter,  and  to  ufe  in  its  dead  rain-water,  or 
‘  that  which  had  been  freed  from  its  fait  by 
'  gentle  didillation.’  Boyle’s  Ufeful.  of  Expert 
Philof. 

Divers  means  have  been  attempted  for  ma¬ 
king  fea-water  fweet :  M.  Hauton  had  a  fecret 
for  this  purpofe,  which  he  at  length  difeovered 
in  the  Hidory  of  the  Royal  Academy*.  It 
confided  in  fird  precipitating  the  water  with, 
oil  of  tartar,  then  didilling,  and  ladly,  fil¬ 
trating  it  thro’  a  peculiar  fort  of  earth,  which 
he  mixes  with  it,  and  differs  to  fettle  to  the 
bottom.  After  thefe  three  operations,  the  wa¬ 
ter  remains  perfectly  wholefome. 

Dr.  Lifter  holds,  that  falt-water  is  rendered' 
frefh  by  the  breath  of  plants  growing  in  it  ; 
and  accordingly  gives  us  aji  experiment  where¬ 
in  fome  common  fea-weed,  or  alga  marina, 
being  fet  in  a  glafs  body  of  falt-water,  didilled 
every  day,  without  any  fire,  a  quantity  of  pure 
potable  .water.  Philof  Tranf  N°  1^6. 

The  thawed  ice  of  fea-water  is  often  ufed 
in  Amjlerdam  for  brewing.  And  Bartholine , 
in  his  book  de  nivis  ufu ,  confirms  this  rela¬ 
tion  in  the  following  words  :  ‘  ’Tis  certain, 
‘  fays  he,  that  if  the  ice  of  the  fea-water,  be 
‘  thawed,  it  lofes  its  faltnefs  5  as  has  been 
‘  lately  tried  by  a  profeflor  in  our  univerfity.’ 


ration 


5 Theory  o/Xhemistry.  .  313 

ration,  be  converted  into  earth  *.  But  it  fliould  be  confidered,  that  without  fuffi. 
the  water  can  never  be  removed  or  poured  into  any  vefleJ,  without  thecif”r  grwnds. 
mixture  of  Tome  duft  therewith  :  fo,  neither  can  the  luting  of  the  veflel 
be  diftiiled  without  lofing  fomething  every  time.  I  fhould  rather  con¬ 
clude,  therefore,  that  the  water  thus  often  diftiiled,  acquired  ftill  new 
earth  from  the  duft  continually  floating  in  the  air.  This  duft  appears 
very  fenfibly  in  a  dark  place,  where,  after  we  have  ftaid  a-while  with¬ 
out  any  motion,  or  the  leaft  wind  to  raife  a  duft,  upon  admitting  a 
ray  or  two  of  the  fun  thro’  a  little  aperture,  we  fkall  perceive  the 
air  fwarm  with  legions  of  floating  particles  of  duft  :  The  like  may 
be  concluded  from  a  black  cloth  ;  which,  tho  expofed  in  the  ftilleft 
place,  fhall  foon  be  covered  over  with  thick  duft. 

I  have  taken  fome  of  the  water,  mentioned  above,  to  have  been 
gathered  on  the  turret  of  the  academy  ;  and  after  diftilling  it  by  a 
gentle  fire,  for  the  fpace  of  four  months,  it  has  appeared  perfectly  pure; 
and  yet,  leaving  it  to  reft  in  veffels  exa&ly  clofed,  it  would  conceive 
a  flender  kind  of  weedy-matter,  fomewhat  like  the  ftamina  of  plants, 
or  the  little  tufts  of  a  mucilage. 

And  yet  a  Roman  chemift  fhutting  up  a  quantity  of  pure  water,  in  a 
veflel  fealed  hermetically,  Schottus,  who  faw  it  in  Kircher's  Mufaum ,  after 
it  had  been  fo  kept  upwards  of  fifty  years,  affirms  that  it  ftill  remained 
clear  and  pure,  and  flood  to  the  fame  height  in  the  velfel  as  at  firft, 
and  had  not  the  leaft  fediment  at  bottom  f. 

•  *  Chemical 


*  This  inftance  of  the  convertibility  of 
water  into  earth,  is  fo  conflderable,  that  it 
may  deferve  to  be  delivered  more  at  large  : 
The  auth  r  relates,  4  That  having  put  a 
4  conflderable  quantity  of  'diftiiled  rain-water 
4  into  a  clean  glafs  body,  and  fitted  it  with 
4  a  head  and  receiver,  he  fuffered  ft  to  ftand 
4  in  a  digeftive  furnace,  till  by  the  gentle 

*  heat  thereof,  the  water  was  totally  ab- 

*  drafted,  and  the  vefiel  left  dry  ;  when 
t  being  taken  out  of  the  fand,  he  found  the 
«  bottom  of  the  glafs  wholly  covered  with 
«  a  whitifh  fubftance  $  which  being  feraped 
<  off  with  a  knife,  appeared  to  be  a  fine 
4  earth,  without  any  manifeft  tafte. —  This 
4  encouraged  him  to  diftil  the  rain-water  a- 
4  gain,  in  the  fame  glafs  body ;  in  the  bot- 
4  tom  whereof,  when  the  water  was  all  drawn 
4  off,  lay  more  of  the  like  earth,  which  con- 
4  firmed  his  conjefture,  that  the  earthy  powder 
4  might  be  a  tranfmutation  of  fome  parts  of 
*’ the  water  into  that  fubftance.  Herein  he 
4  was  farther  encouraged  by  a  phyfician,  who 

*  aftured  him,  that  he  had  frequently  found 
4  fuch  white  earth  in  rain-water,  after  diftil- 
4  ling  the  fame  many  times  fuccefiiYely  ;  ad- 


*  ding,  that  he  found  no  caufe  to  fufpeft,  that 

*  if  he  had  continued  to  re-diftil  the  fame  por- 
4  tion  of  water,  it  would  have  yielded  him 
4  more  earth.  Laftly,  a  very  ingenious  per- 
4  fon,  who  had  tried  various  experiments  on 
4  rain-water,  put  him  beyond  all  doubts  about 
4  this  tranfmutation  :  for  he  folemnly  af- 
4  firmed,  on  experience,  that  rain-water,  even 
4  after  diftillation  in  very  clean  glaffes,  near 
4  two  hundred  times,  afforded  him  this  white 
4  earth,  and  that  more  confpicuoufly  in  the 
4  latter  diftillations  than  in  the  former.’  Boyle 
of  Forms  and  Qualities. 

•}-  5Tis  difputed  whether  or  no  water  be  con¬ 
vertible  into  air.  In  the  vapours  daily  raifed, 
we  find  water  rarefied  to  a  great  degree,  fo 
as  to  take  place  in  the  atmofphere,  and  help 
to  compofe  a  conflderable  part  of  what  w* 
call  air  }  and  even  to  contribute  to  many  of 
the  effefts  aferibed  to  the  air :  But  fuch  va¬ 
pour-air  has  not  the  charafters  of  true  per¬ 
manent  air,  being  eafily  reducible  into  water 
again.  So,  in  digeftions  and  diftillations,  tho 
water  may  be  rarified  into  vapours,  yet  it  is 
not  really  changed  into  air,  but  only  divided 
by  heat,  and  diffufed  into  very  minute  parts ; 

i  whidi 


,,4  theory  of  Chemistry. 

Differences  in  Chemical  operations  fucceed  differently,  according  to  the  difference 
water  :  We  frequently  obferve  a  furprizing  diverfity  in  the  effedt  of 
chemical  ofera~  the  fame  operation,  conduced  after  the  very  fame  manner ;  which  not 
tions'  being  otherwife  accountable  for,  has  given  many  a  handle  to  call  the 

experiments  in  queftion.  But  it  is  my  opinion,  that  the  difference  of  the 
water,  ufed  by  the  different  operators,  may  be  one  great  caufe  of  that 
variation  :  thus,  if  you  ufe  water  gathered  in  a  place  where  the  air 
is  very  cloudy,  the  great  number  of  foreign  bodies  thence  imbibed  into 
the  water,  may  make  a  great  alteration  in  the  effed  of  the  experiment. 
So  pure  water,  void  of  falts,  is  beft  for  producing  the  arbor  diana; 
and  if  you  attempt  to  make  it  with  a  water  impregnated  with  falts, 
the  experiment  will  not  fucceed :  And  hence  it  is,  that  many  chemifts 
held  this  tree  a  chemical  non  entity.  The  water  of  Leyden ,  being  re¬ 
plete  with  a  vitriolic  alum,  difcharged  into  the  fame  from,  the  dyers 
veffels,  we  have  already  obferved,  is  much  better  for  dying  of  fcarlet 
.  than  the  waters  of  Haerlem,  Delffhtj  Amflerdam ,  or  any  other  place  in 
the  fame  country.  Add,  that  the  water  gathered  in  pits,  near  (fables,  &c. 
becoming  nitrous,  excells  all  others  for  fertilizing  the  ground ;  tho  the 
fame  circumffance  renders  them  the  lefs  proper  for  numerous  other  ope¬ 
rations. 


Penetrability  of  Water. 


Water  the  mojl  T7 \T A  TER  is  the  moff  penetrative  of  all  bodies,  next  after  fire;  for 
^t^ath^oTlix  *  »  which  reafon,  it  is  very  difficult  to  confine  it:  infomuch,  that  a 
bldieTexcep  veflel,  thro’  which  water  cannot  pafs,  may  retain  any  thing.  Nor  is  it 
&*•  any  objection,  thatfyrups  and  oils  will  fometimes  pafs  thro*  velfels  which 

water  cannot  pafs  ;  for  this  is  not  owing  to  the  greater  fubtlety,  or  pe¬ 
netration  of  their  particles,  but  to  this,  that  fuch  velfels  are  made  of 
wood  wherein  rofin  abounds,  .to  which  oils  and  fyrups  are  men- 
flruums ;  fo  that  dilfolving  the  refin,  they  make  their  way  thro’  the 


which  meeting  together,  prefently  return  to 
fuch  water  as  they  conftituted  before. 

Water  ratified  into  vapour  in  an  eolipyle, 
will,  for  a  while,  have  an  elaftic  power,  like 
that  of  air,  and  be  driven  out  in  a  ftream  much 
refembling  air ;  but  the  elaftic  power  of  this 
ftream  is  manifeftly  owing  to  nothing  elfe  but 
the  beat  that  expands  and  agitates  the  aqueous 
particles  thereof ;  and  when  that  heat  is  gone, 
the  elafticity  and  other  aerial  properties  difap- 
pea;  likewife.  Rapid  winds  thus  made,  feem 
to  be  no  more  than  mere  water  broke  into  lit¬ 
tle  parts,  and  put  into  motion;  fince  by  hold¬ 
ing  a  folid,  fmootb,  and  clofe  body  againft  it, 
the  vapours  condenfing  thereon,  will  prefently 
cover  the  body  with  water. 


‘  Tho  no  heat  intervenes,  fays  Mr.  Boyle, 
c  perhaps  motion  alone,  if  vehement,  may 

*  fuffice  to  break  water  into  minute  parts,  and 
‘  make  them  afeend  upwards,  if  they  cannot, 

*  otherwife,  more  eafily  continue  their  agira- 
‘  tion  :  For,  l  remember,  that  betwixt  Lyons 
‘  and  Geneva ,  where  the  Rhone  is  fuddenly 
i  ftraitned  by  two  rocks,  exceedingly  near  each 
e  other,  thar  rapid  ftream,  dalhing  with  great 

*  impetuofity  againft  them,  breaks  part  of  its 
'«  water  into  fuch  minute  corpufcles,  and  gives 
«  it  fuch  a  motion,  that  a  mift,  as  it  were,  maf 

be  obferved  at  a  confiderable  diftance, 
‘  arifing  from  the  place,  and  afeending  high 
c  into  the  air.’  Phyf,  Meehan.  Exper. 
c 

fpaces 
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fpaces  left  thereby.  Whereas  water,  as  does  not  act  on  refins,  is  retained 
in  thefe  vefiels. 

Water,  however,  does  gradually  make  its  way  thro5  all  woods,  and  Tlerceso  wodf, 
is  only  retainable  in  glafs  and  metals:  nay,  it  was  found  by  experiment^* 
at  Florence,  that  water  fhut  up  in  a  fpherical  veflel  of  gold,  and  then 
prefied  with  a  great  force,  made  its  way  thro5  the  pores  even  of  gold  : 

So  that  the  moil  folid  body  in  nature,  is  permeable  to  water. 

Water  is  even  more  fluid  than  air,-  for  we  account  a  body  is  more more  in. 
fluid  than  another  when  its  parts  will  make  their  way  thro’  fmaller  pores  :  *afld  tb<17* 
’Now  air,  5tis  known,  will  not  pafs  thro’ leather,  as  is  evident  by  covering 
an '  exhaufted  receiver  therewith ;  but  water  goes  thro5  it  with  eafe. 

Again,  air  may  be  retained  in  a  bladder  ,  whereas  water  oozes  thro5  *. 

In  efteft,  ’tis  found  that  water  will  pafs  thro5  pores  ten  times  fmaller 
than  air  will. 

All  that  has  been  faid  of  air,  with  regard  to  the  compofition  of  bo¬ 
dies,  holds  much  more  of  water  ;  as  being  both  more  penetrative  and 
more  ponderous.  It  enters  the  compofition,  therefore,  of  all  bodies, 
both  vegetables,  animals  and  foflils  j  and  has  this  circumftance  peculiar 
to  it,  that  it  is  eafily  feparable  from  any  of  the  bodies  it  unites  withal; 
which  cannot  be  faid  of  any  other  body.  Fire,  indeed,  will  penetrate 
more  than  water  ;  but  then  it  .is  difficult  to  feparate  it  again  from  the 
bodies  it  is  once  fixed  in  as  is  evident  in  red-lead,  &c. 

This  property  of  water,  joined  with  its  fmoothnefs  and  lubricity,  ren- a  proper  vo¬ 
ders  it  fit  to  ferve  as  a  vehicle,  for  the  commodious  and  eafy  con-  h£el*t°f nutri" 
veyance  of  the  nutritious  matter  of  all  bodies :  for  in  being  fo  very 
fluid,  and  paffing  and  re-pafling  fo  readily,  it  never  flops  up  the  pores, 
but  leaves  room  for  the  following  water  to  bring  on  a  new  fupply  of 
nutritious  matter. 

Water  renders  many  bodies  folid  and  hard . 

IT  has  been  obferved,  that  water  does  not  adhere  to  bodies  with  a 
lentor  or  vifcidity-;  as  is  the  cafe  in  alcohol,  oil,  or  the  like  bodies: 
thus  it  rarely  leaves  any  Arias  on  glafs,  nor  is  it  to  be  drawn  into  Arise; 
but  it  eafily  unites  with  them,  and  is.  eafily  parted  from  them:  Or¬ 
dinarily  it  is  even  feparable  from  them  by  a  gentle  degree  of  heat; 
except  from  fuch  as  imbibe  it,  as  fait  of  tartar,  oil  of  vitriol,  &c, 
from  which  it  is  not  feparable  without  great  difficulty.  And  yet  the 
fame  water  will  cohere  firmly  with  many  matters,  and  bind  them  together. 


*  M,  Hamlin  is  of  opinion,  that  water 
enters  fuch  narrow  pores  of  animal  fub- 
ftances,  as  will  not  admit  the  air,  only  be- 
caufe  it  moiflens  and  diflTolves  the  glutinous 
matter  of  the  fine  fibres  of  the  membranes  ; 
and  alfo  renders  them  more  pliable  and 
diftrattile  j  which  are  things  that  the  air,  for 


want  of  a  wetting  property,  cannot  do.  As  a 
proof  of  this  doftrine,  he  filled  a  bladder  with 
air,  and  comprefied  it  with  a  ftone,  and  found 
no  air  to  come  out  :  but  placing  the  bladder, 
thus  comprefied  in  water,  that  air  eafily  efcapecL 
HiJ}.  de  l'  Acad,  Ann.  1700.  f>.  45, 
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fo  as  to  form  them  into  the  mod  folid  bodies.  Tho  it  will  appear  very 
wonderful,  that  water,  which  is,  as  it  were,  an  univerfal  diffolvent, 
fhould  withal  be  a  great  coagulator. 

Water  cements ,  Thus  water  mixed  up  with  earth  or  afhes,  gives  them  the  utmofl 
tbe^the* parts  ^rmne^s  a°d  fixity  :  The  allies,  for  inflance,  of  an  animal,  well  incor- 
of  many  bodiest  porated  with  pure  water,  and  made  into  a  pafte  ,•  and  this  baked  by 
tvood'  a  vehement  fire,  grow  into  a  cupel  which  fhall  bear  the  utmofl  effort 
of  the  refiner’s  furnace.  ’Tis  by  water  alone  that  our  houfes  Hand  :  for 
take  the  water  out  of  wood,  and  it  becomes  afhes ;  or  out  of  tyles, 
and  they  become  mere  dull* 

Thus  a  little  clay,  dried  in  the  fun,  becomes  a  powder ;  which  powder 
being  mixed  with  water,  flicks  again  together  ;  fo  that  you  may  fafhion 
it  at  pleafure  :  and  this,  dried  again  by  a  gentle  fire,  or  in  the  fun,  and 
then  baked  in  a  potter’s  oven  by  an  intenfe  fire,  becomes  little  other 
than  a  flone.  Which  is  what  mere  water  alone  does ;  oil  will  not  do  it. 

So  the  Chinefe  or  Japan  earth  whereof  our  porcelain  veffels  are  made, 
which  hold  all  liquors,  and  even  melted  lead  it  felf,  is  diluted  and 
wrought  up  with  water.  In  eft'ed,  all  the  (lability  and  firmnefs  that  is 
feen  in  the  univerfe  is  owing  to  water  alone :  thus  flone  would  be  an 
incoherent  fand,  did  not  water  bind  it  together.  • 

Thus,  again,  of  a  fat,  gravelly  earth,  wrought  up  with  water,  and 
baked  or  burnt,  we  make  bricks,  tyles,  and  earthen  veffels,  of  fuch  ex¬ 
ceeding  hardnefs  and  clofenefs,  that  water  cannot  pafs  thro*  them.  And 
thefe  bodies,  tho  to  appearance  perfe&ly  dry  and  deflitute  of  water ; 
yet,  if  they  be  pulverized  and  put  in  a  retort,  and  diflilled,  yield  an  in¬ 
credible  quantity  of  water :  Whence  it  appears,  that  the  particles  of 
water  may  be  fo  diffufed,  and  difperfed  thro’  bodies,  as  to  cohere  with 
them,  and  give  them  hardnefs  (for  the  particles  of  fand  would  never 
flick  together  tyithout  water)  and  yet  may  be  fetched  back  again,  and 
reduced  to  their  former  fluid  date.  And  the  fame  holds  of  metal ;  for  * 
the  parings  or  filings  of  lead,  tin,  antimony,  &c.  by  diflillation,  yield 
water  very  plentifully  :  And  the  hardefl  flones,  fea-falt,  nitre,  vitriol, 
fulphur,  &c.  are  found  to  confifl  chiefly  of  water.,  into  which  they  re- 
folve  by  force  of  fire,  and  lofe  the  cohefion  of  their  parts.  Thus  if 
you  diftil  fal  gemma:,  which  is  a  very  hard  tranfparent  body,  like 
cryflal,  a  good  quantity  of  water  will  arife;  and  then  the  body,  which 
before  was  tranfparent,  becomes  opake,  white,  and  friable. 

The  lapis  calcarius ,  or  lime- flone,  being  expofed  to  the  fire,  affords 
a  prodigious  quantity  of  pure  water ;  and  the  more  of  this  water  is 
exprefled,  the  more  friable  does  it  become,  till  at  length  it  commenced 
a  dry  calx  or  lime;  wherein,  in  lieu  of  the  water  fo  expelled,  the  fire,  in 
the  courfe  of  calcination,  enters ;  which  is  expelled  again,  in  its  turni 
Mortar.  by  pouring  on  cold  water.  Laflly,  of  the  water  and  calx  tempered  to¬ 
gether,  arifes  a  mafs,  fcarce  inferior,  in  point  of  folidity,  to  the  pri¬ 
mitive  lime-done.  So  that  th c  lapis  calcarius  appears  to  be  no  more  than 
limy-earth,  bound  into  a  hard  fubftance  by  water. 
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From  what  has  been  faid,  it  appears,  that  water  is  the  univerfal 
gluten,  which  binds  together  the  parts  of  all  bodies:  And  hence  that 
obfervation  of  Centivoglio ,  Nature  makes  diamonds  of  a  water  well  de¬ 
purated  and  harden’d  into  a  mafs. 

Water  not  elaflic. 

THAT  water  is  not  elaflic,  is  evident  hence,  that  it  is  incompref- 

fible,  or  incapable,  by  any  means,  of  being  reduced  into  lefs  com -uneUfli*" 
pafs,  tho  urged  with  the  greatefl  weight  :  this  we  learn'  from  that  fa¬ 
mous  experiment  made  by  order  of  the  great  duke  of  Tufcany ;  where 
a  quantity  of  water  being  clofely  included  in  a  hollow  ball  of  pure 
gold,  and  thus  laid  in  a  prefs,  with  a  prodigious  force  thereon ;  the  Forced  thro’ 
ball  not  being  able  to  aflume  a  more  copious  figure,  to  give  more^* 
room  for  the  water,-  and  the  water  being  incapable  of  condenfation ;  ra¬ 
ther  than  yield,  it  tranfuded  thro’  the  pores  of  the  metal ;  fo  that  the 
ball  was  found  wet  all  over  on  the  outfide.  Till,  at  length,  making  a  cleft 
in  the  gold,  it  fpun  out  with  great  vehemence :  from  which*  circum- 
flance,  fome  have  .concluded  that  it  was  elaflic ;  but  on  weak  grounds ; 
the  impetus  wherewith  the  water  darted  out,  being  more  probably 
•  owing  to  the  elaflic  force  of  the  gold,  which  communicated  that  im- 
prefiion  to  the  water. 

And  hence  we  fee  the  reafon  why  blocks  of  marble  fometimes  bur  ft 
in  cold  weather ;  and  why  water  which  has  once  filled  a  concave  body,  Tenons]  &c. 
that  afterwards,  by  any  means,  comes  to  be  /educed  into  lefs  compafs,' 
burfls  the  veffel,  tho  ever  fo  flrong.  This  is  very  obfervable  in  a  piece 
of  brafs  canon  ;  which  being  filled  with  water,  and  the  mouth  exaftly 
flopped  fo  as  to  prevent  all  egrefs  of  water  :  If  a  cold  night  happens,  fuf- 
ficient  to  contrabl  and  conflipate  bodies  ;  the  metallic  matter  under¬ 
going  the  common  fate,  and  the  water  refilling  to  give  way,  the  ca¬ 
non  is  burft  afunder  with  incredible  violence.  Tho  others  account  for 
the  effeft  from  this,  that  the  included  water,  in  freezing,  endeavours 
to  expand  it  felf,  or  poffefs  more  room  than  before ;  which  being  de¬ 
nied,  it  burfls  thro5  its  reflraint. 

Some  bring  an  argument  for  the  elaflicity  of  water  hence,  that  hot  Water  expands 
water  takes  up  more  room  than  cold  :  But  no  legitimate  conclufion  can  ^ heat> 
be  formed  hence  ,-  for  in  the  hot  water  there  is  a  good  quantity  of* 
fire  contained,  which  interpofing  between  the  particles  -of  the  water,  * 
makes  it  extend  to  a  greater  fpace,  without  .any  expanfion  of  parts  from 
its  own  elaflicity.  This  is  evident  hence,  that  if  water  be  once  heated, 
there  is  no  reducing  it  to  its  former  dimenfions,  but  by  letting  it  cool 
again  ;  which  plainly  fhews,  that  the  expanfion  depends  not  on  the  elafli¬ 
city  of  the  parts,  but  on  the  prefence  of  fire.  Water  then,  tho  inca¬ 
pable  of  comprefficn  or  condenfation,  may  yet  be  rarified  by  heat,  and 

T  t  contrasted 
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contracted  by  cola*.  So  that  fiie  ipay  a£t  on  fome  bodies  that  are  not 
elaftic. 

If  it  be  asked,  how  it  happens  that  a  body  fo  light,  fluid,  and  vola¬ 
tile,  and  which  fo  eafy  a  fire  fuffices  to  rarify,  fhould  be  fo  ftubborn 
and  incompreifible  ?  we  fee  no  other  caufe  to  afiign,  but  the  homoge¬ 
neity  of  its  parts.  If  water  be  confidered  as  confiding  of  fpherical, 
or  cubical  particles,  hollow  withinfide,  and  of  a  firm  texture,  here  will 
be  enough  to  account  for  the  whole.  Its  firmnefs  and  fimilarity  will 
make  it  refill  fufficiently ;  and  its  vacuity  render  it  light  enough,  &c. 


Properties  of  the  Particles  of  Water. 


FROM  what  has  been  faid,  we  may  fettle  fomething  as  to  the  na¬ 
ture  of  the  component  particles  of  water :  And, 

The  particles  of  i°,  The  particles  whereof  wrater  confifis,  are,  as  to  our  fenfes,  in- 
"femelyfmaB.  finitely  fm  all ;  as  appears  from  their  prodigious  penetrative  power. 
Smooth.  2°,  They  are  exceedingly  ftnooth  and  flippery,  void  of  any  fenfible 

afperities  ;  as  appears  from  their  being  fo  eafily  leparable  from  other  bo¬ 
dies  they  adhere  to. 

Solid'  3  They  are  extremely  folid  ;  as  appears  from  their  cohering  with 

other  bodies  into  a  folid  form. 

Tranfparent and  40,  They  are  perfedly  tranfparent,  and,  as  fuch,  invifible:  This  we 

imi/tUe.  gather,  i°,  From  hence,  that  pure  water  inclofed  in  a  clean  velfel  her¬ 
metically  fealed,  proje&s  no  fhadow ;  fo  that  the  eye  fhall  not  be  able 


*  It  may  be  added,  that  a  further  "degree  of 
cold,  that  is,  fuch  a  one  as  congeals  water,  or, 
turns  it  into  ice,  does  expand  it.  There  are 
other  ways  to  manifeft  this  expanfion  of 
water  by  freezing  :  Mr.  Boyle  having  poured 
a  proper  quantity  of  water  into  a  ftrong  cylin¬ 
drical  earthen  vefTel,  he  expofed  it,  uncovered, 
both  to  the  open  air  in  frofty  nights,  and  the 
operation  of  fnow  and  fait  ;  and  found  that 
the  ice  produced  in  both  cafes,  reached  higher 
than  the  water  before  ’twas  froze. 

So  if  a  concave  cylinder,  made  of  anycom- 
pa£t  matter,  be  tightly  flopped  at  one  end  with 
wax,  and  filled  with  water  at  the  other,  and 
then  that  alfo  be  clofed  in  the  fame  manner ; 
if,  I  fay,  this  pipe  be  fufpended  in  the  air 
fufficiently  cold,  the  contained  water  will  be 
froze,  and  the  floppies  at  both  ends,  or  at 
leaft  at  one,  will  be  thrown  out  ;  and  a  rod 
of  ice  appear  thereat,  in  continuation  with 
the  tube. 

A  Stonecutter  complained  to  Mr  Boyle9  that 
fometimes,  thro’  the  negligence  of  the  fervants, 
•  the  rain  beirtg  fuffered  to  foak  into  marble,  the 
violent  frofls  coming  on,  would  burft  the 


ftones.  And  another  tradefman  complained, 
that  even  implements  made  of  bell-metal,  be¬ 
ing  carelefly  expofed  to  the  wet,  have  been 
broken  and  fpoiled  by  the  water;  which  having 
entred  at  the  little  cavities  of  the  metal,  was 
there  afterwards  froze,  and  expanded  into  ice. 
And  Cabeus  tells  us,  that  he  faw  a  huge  vefTel, 
of  exceeding  hard  metal,  fplit  afunder  by 
congealed  water. 

Busbequius  relates,  ‘  That  at  Conflantinople 
‘  a  .monftrous  obelisk,  thrown  from  its  pedeftal 

*  in  the  city,  had  remained  at  its  length  for 

*  many  ages;  till  in  later  times  an  architect 
‘  appeared,  who  for  a  certain  fum  undertook 
e  to  fet  it  again  upon  its  bafe  ;  and  having.to 
‘  this  end  prepared  abundance  of  machines, 
(  he  therewith  raifed  it  within  an  inch  of  its 
c  due  height  ;  then  throwing  water  on  the 
(  ropes  that  fupported  the  pillar,  they  gradually 
(  contracted  and  fet  it  upon  its  bafe.’  To 
render  this  the  more  credible,  the  like  is 
mentioned  by  many  eminent  authors,  as  having 
been  elfewhere  praftifed  j  and  the  thing  is  al¬ 
lowed  of  by  GaliUo, 
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to  difcover  whether  the  veil'd  have  water  in  it  or  not.  20,  In  that 
the  cryfials  of  falts,  when  the  water  is  feparated  from  them,  Iofe  their 
tranfparency. 

5°,  They  are  very  rigid  and  indexible,*  as  appears  from  their  not  Rigid. 
being  compreflible  :  Des  Cartes  fuppofed  the  particles  of  water  of  an 
eel-like  form,  to  account  for  their  lubricity ;  but,  on  this  footing,  they 
could  not  be  incompreflible. 

It  is  obferved,  that  when  fait  is  infufed  in  water,  it  does  not  fill 
.  the  velfel  in  proportion  to  its  own  bulk ;  whence  it  follows,  that  there 
mult  be  fome  little  fpaces  between  its  particles,  to  admit  thofe  of  the 
fait.  And  hence  again  we  gather,  that  the  watry  particles  are  folid 
and  inflexible ;  fince,  tho  they  have  intermediate  fpaces,  yet  no  force 
or  weight  can  any  way  comprefs  or  croud  them  nearer  together. 

From  the  whole  it  follows,  that  water,  devoid  of  any  heterogeneous 
admixture,  confifts  of  exceedingly  minute,  penetrative,  fluid,  flippery, 
folid,  ponderous  particles ;  and  confequently,  approaches  near  to  the 
nature  of  mercury:  And  hence  that  obfervation -of  the  antient  che- 
mills,  ‘That  mercury  is  the  only  body  in  nature  that  dijfolves  j  alluding  to 
the  menflruous  virtue  of  water. 


Water  injlpid [  and  inodorous . 

WATER  is  the  moll  infipid  of  all  bodies  ,*  for  the  talle  we  Water  void  cj- 
fometimes  obferve  therein,  does  not  arife  from  the  mere  wa~^e* 
ter,  but  from  fome  fait,  vitriol,  or  other  bodies  mixed  with  it  :  And 
accordingly,  all  the  waters  that  are  favoury,  as  thofe  of  Italy,  &c. .  and 
which  are  recommended  by  the  phylicians  for  medicinal  ufes,  are  al¬ 
ways  found  to  depofit  a  quantity  of  fome  of  thefe  foflils. 

Nor  does  it  appear,  by  any  experiment,  that  water  has  the  leafl  fmell  ,*  \Anifmta. 
provided  it  be  pure ;  fo  that  water  might  remain  imperceptible  to  us 
were  it  not  for  our  fenfe  of  touching. 

Water,  therefore,  appears  to  be  perfedly  indifferent  as  to  the  afluming 
of  all  forms :  Centiuoglio  maintains,  that  if  it  happen  to  fall  in  a  place 
where  there  is,  e.  g.  pure  cinnabar,  or  any  other  matter,  the  water  will 
join  with  them  all,  and  become  w7hat  they  are:  wdiich  opinion  falls  in 
with  that  of  Thales  and  Paracelfus  above-mentioned  *.  And  hence  it  is, 
that  water  is  called  a  fecond  mercury. 


*  c  All  birds,  beads,  and  fillies,  infefts, 

*  trees  and  vegetables,  with  their  feveral  parts, 
‘  grow  out  of  water,  and  watry  tin&ures  and 
‘  falts  ;  and  by  putrefa&ion,  returnagain  into 

*  watry  fubftances.  Water,  Handing  a  few 

*  days  in  the  open  air,  yields  a  tin&ure  ; 

*  which  (like  that  of  malt)  by  Handing  longer, 


*  yields  a  fediment,  and  a  fpirit ;  but  before 

*  putrefaftion,  is  fit  nourilhment  for  animals 
4  and  vegetables.  And,  among  fuch  various 
4  and  ftrange  tranfmutations,  why  may  not 
f  nature  change  bodies  into  light,  and  light 
4  into  bodies/  Newton's  Oj>ticks}f>.  349,  350. 

Tt  2  The 


Theory  of  Chemistry. 
The  folutive  Tower  of  Water. 


Water  the  only  TTp  O  R  what  relates  to  water,  confidered  as  a  menftruum  ;  it  diflblves, 
Xent  r  *0>  All  falts,  .as  fugar,  borax,  &c .  which  air  only  diflblves  in  vir¬ 
tue  of  the  water  it  contains  ;  w'hich  fire  only  liquifies,  and  earth 
leaves  untouched  :  fo  that  water  alone  is  the  proper  menftruum  of 
falts. 

The  particles  of  falts,  we  have  obferved,  can  infinuate  themfelves  into  • 
the  interftices  between  the  particles  of  water  ;  but  when  thofe  interftices 
are  filled  with  any  fait,  the  fame  water  will  not  any  longer  diffolve 
the  fame  fait  :  but  a  fait  of  another  kind  it  will  ;  by  reafon  its  par¬ 
ticles,  being  of  a  different  form,  will  enter  and  occupy  the  vacancies 
left  by  the  former :  And  thus,  again,  it  will  diffolve  a  third  or  fourth 
fait,  &c.  So  when  water  has  imbibed  its  fill  of  common  fait,  it 
will  ftill  diffolve  nitre  ,•  and  when  faturated  with  that,  it  will  diffolve 
fal-ammoniac,  and  fo  on. 

'holies^  ^line  ^  bi fto Ives  all  faline  bodies  ;  it  being  the  conftituent  charader  of  a 

faline  body,  to  be  uninflammable,  and  difloluble  in  water.  Hence  water 
may  diffolve  all  bodies,  even  the  heavieft  and  moft  compad,  as  metals ; 
inafmuch  as  thofe  are  capable  of  being  reduced  into  a  faline  form  : 
for  thefe  may  be  fo  intimately  difloived  by  water,  as  to  be  fuftained 
therein. 

of  faponaceous  3°,  It  diffolves  all  faponaceous  bodies,  l.e.  all  alcalious  falts,  and  oils 
bodies.  blended  together  :  Thofe  two  bodies  make  a  fapa,  which  is  a  faline  body, 
but  not  a  fait.  Now  oil  it  felf  is  not  difloluble  in  water,  but  the  ad¬ 
mixture  of  the  fait  here,  rendering  it  faline,  water  readily  diflblves  it. 

All  the  humours  in  the  human  body,  are  apparently  faline,  tho  none 
of  them  are  fait  it  felf.  The  fame  may  be  faid  of  the  juices  of  all 
vegetables,  excepting  the  oils ;  which,  accordingly,  diflolve  in  water. 

Salts  are  the  adive  inftruments  of  nature  ,*  and  yet  thefe  do  not  ad 
,unlefs  difloived  either  by  water  or  fire. 

A  cryftal  is  a  glebe  of  fait,  or  metal,  or  both  together  :  If  now  you 
take  fea-falt,  well  dried,  it  will  be  white,  and  not  tranfparent ;  diflolve 
it  in  water,  and  after  exhaling  the  water,  it  will  become  tranfparent, 
by  reafon  of  the  water  interpofed  between  its  parts. 

Diffolves giafs.  40,  It  diflblves  glafs  it  felf  ,•  for  this,  if  melted  with  fait  of  tartar, 
becomes  foluble  in  water. 

and  gums.  50,  It  diflblves  all  gummous  bodies  ;  this  being  part  of  the  definition 
of  a  gum,  that  it  diflblves  in  water ;  in  contradiftindion  from  a  refin. 
Does  not  dif-  But  oleaginous  bodies  it  leaves  untouched:  nay,  and  what  is  more  ex- 
ouJinousXo*  tr^orbi«ary,  it  repels  them  ;  and  by  repelling,  drives  the  oily  parti- 
dies!  cles  into  eddies. 

If  an  hundred  drops  of  oil  be  thrown  upon  water,  all  the  feveral 
drops,  which  before  were  perfedtly  difperfed,  will  foon  gather  toge¬ 
ther  again,  and  leave  the  water  alone ;  fo  that  there  fliould  feem  to  be 
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fome  repugnance  between  water  and  oil,  and  Tome  attra&ion  between 
the  particles  of  water,  as  alfo  between  thofe  of  oil.  Add,  that  wa¬ 
ter  feems  to  repel  all  oleaginous,  fatty,  and  adipous  bodies  wherein 
oil  predominates ;  and  hence  alfo  it  is,  that  the  fatty  parts  in  our 
bodies  efcape  being  difl'oived  by  water.  And  ’tis,  in  all  probability, 
by  this  means  that  fat  is  collected  in  the  adipofe-cells  of  all  animals. 

Nor  does  water  diffolve  fulphur;  for  tho  you  boil  fulphur  ever  fo  Nor  fulphur, 
long  in  water,  it  will  ftill  remain  untouched. 

Nor  does  it  diilolve  terrene  or  earthy  bodies,  but  rather  unites  and  Kor  earth. 
confolidates  them,-  as  we  fee  in  tyles,  &c.  Water,  however,  mixed oUc*u  fait' 
with  acali  falts,  diffolves  oils  and  oily  bodies:  thus,  tho  mere  water, added  \°  ** 
poured  on  greafy  wool,  be  repelled  thereby,  and  contributes  nothing jhheVu,  &c. 
towards  cleanfing  of  the  fame,-  yet  mix  a  ftrong  lixivium,  or  an  alkali 
fait  with  the  water,  and  it  then  readily  diffolves  and  abforbs  all  that 
was  greafy  and  oleaginous :  and  thus  it  is  woollen  clothes  are  feoured. 

But  neither  will  water  alone  do,  as  being  immifcible  with  oil  ;  nor 
'vyill  any  other  fort  of  falts ;  for  fea-water,  with  all  its  fait,  will  never 
wafti  out  any  oily  impurities.  So,  in  the  ordinary  methods  of  fcouring 
and  fulling,  the  fluffs  are  waflied  in  ftale,  putrifled  human  urine,  which 
is  known  to  be  a  thorow  alkali. 

Laftly,  it  does  not  diffolve  refins,-  as  we  conceive  a  refin  to  be  no  Does  not  dif. 
other  than  an  infpiffated,  or  concentrated-  oil.  folvf  re(ins' 
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Concretion  of  Water  into  Cryflals. 

AFTER  w^ater  has  aiffolved  a  body,  it  grows,  and  hardens  to- with  fait r 
gether  with  it,-  and  if  the  body  be  of  the  faline  kind,  forms-f^ int0 
cryflals,  and  rerains  the  fait  in  that  form.  Salts,  while  thus  joined  with  • a  *' 
water,  affume  various  figures :  the  cryflals  of  fea-falt,  e.  g.  are  pyrami¬ 
dal  ;  thofe  of  nitre,  prifmatical ,-  thofe  of  fal-gemmaj,  cubical,  &c* 

But,  that  water  is  the  caufe  of  thofe  falts  being  in  cryflals,  is  evident 
hence, -that  upon  feparating  the- water,  the  cryflals  are  no  more ;  their 
form  is  lofl,  and  their  tranfparency  eeafes. 

Water  the  great  injlrument  of  fermentation  and  putrefaction. 

WATER  is  properly  enough  denominated  the  mother  of  fermenta-7\r0  ferment**. 

tion,  as  no  fermentation  can  be  effeded  without  it.  Dry  bodies,^0"  **tbout 
in  effed,  never  ferment :  thus,  if  you  grind  a  plant  into  a  dufl  or.  farina , 
it  will  not  ferment,  even  tho  you  add  oil,  or  fpirit  of  wine,  thereto  r 
But  pour  water  on  it,  and,  as  if  you  had  given  it.  fome  new  vital  prin¬ 
ciple,  it  flrait  ferments,  and  produces  the  defired  e fifed.  • 

The  infpiffated  juice  of  grapes  maybe  kept  a  long  time  without  fer¬ 
mentation  ;  but  if  you  diffolve  it  in  w'ater,  fermentation  foon  arifes. 

So  that  the  requifites  to  fermentation,  are,  i°.  Fire,  to  aduate.  2°,  Air, 
to  vibrate.  3P,  Water,  to  dilute. 
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In  like  manner,  all  putrefadions,  both  of  animal  and  vegetable  bodies, 
are  performed  by  means  of  water  alone  ;  take,  e .  g.  a  pound  of  frefli 
flefh,  and  keep  it  in  a  heat  like  that  of  our  body,  and  in  a  few 
days  the  putrefaction  will  be  compleated  :  but,  if  you  firil;  drain  out  or 
exhale  all  the  watry  part  from  the  fame  in  fame  chemical  vefl'el;.tho 
the  fait  and  oil  remain ;  the  flefii  will  harden  like  a  (tone,  and  may 
be  kept  for ‘ages  without  putrefaction.  Tho,  water  poured  on  it,  or  even 
the  common  dew,  will  foon  fet  it  a  putrefying. 

By  fuch  means,  bread,  flefh,  or  the  like  foods,  may  be  preferved  for 
ages;  provided  regard  be  had  to  the  place:  Hence  it  is,  that  in  dry 
countries,  as  Ai^gypt-,  dead  carcafies  never  putrefy,  but  dry  and  harden 
uncorrupted;  as  we  fee  in  the  mummies 'found  buried  under  the  find. 
Even  human  blood,  which  naturally  is  fo  prone  to  putrefaction,  if  you 
deprive  it  of  its  watry  part,  may  be  kept  for  fifty  years:  goats  blood 
we  actually  find  kept  fo  long  in  the  Chops,  without  corrupting ;  tho  if 
you  diflolve  it  in  water,  and  expofe  it  to  a  gentle  w  armth,  it  putrefies 
immediately.  So  that  air,  water,  and  fire,  are  required  to  putrefaction 
as  well  as  fermentation. 


Water  contributes  to  effervefcendes. 


Nor  cffer- 
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WATER  is  of  abfolute  neceffity  to  efferve fr ence  which  is  an 

inteftine  motion  arifing  between  contrary  fdts  :  now  no  fuch 
motion  can  arife  from  a  mixture  of  contrary  falts,  unlefs  rhere  be  wa¬ 
ter  withal  :  thus  fulphur,  mixed  with  feel  flings,  raifes  no  effervefcence, 
unlefs  water  be  added  ;  fo  if  you  mix  acid  and  alkaline  falts  together, 
in  a  dry  form,  they  will  remain  without  effervefcence  \  excepting  fuch  as 
are  themfelves  impregnated  .with  water,  as  oil  of  vitriol. and  fpirit  of 
nitre,  which  yield  w^ater  in  great  abundance.  Oil  of  vitriol  is  one  of  our 
greatef  acids,  and  with  a  little  degree  of  cold  fhoots  into  cryf  als  ;  tho  a 
gentle  fire  readily  liquifies  it  again  :  now',  if  fome  of  this  oil  be  mixed 
with  a  body  that  has  but  little  water,  fcarce  any  effed  is  feen  j  but 
pour  on  water,  and  a  furprizing  effed  will  be  produced. 

Water  alfo  ferves  in  making  feparations  of  oily  parts  from  faline  ones ; 
which  is  a  thing  of  the  utmof  fervice  in  chemif  ry  :  Thus,  any  olea- 
genous  fubfance,  mixed  and  incorporated  with  a  deal  of  fait,  if  it  be 


*  An  experienced  German  chemift  relates, 
that  in  fome  parts  of  his  country,  he  met 
with  vitriol  ftones,  or  marcafites,  that,  by  the 
aftion  of  mere  common  water,  refting  for  a 
competent  time  upon  them,  would  grow  fo  hot, 
as  to  enable  the  liquor  to  retain  a  fenfible 
heat,  when  it  had  parted  a  pretty  way  from 
them.  And  many  accidents  may  occafion  the 
breaking  out  of  fuch  waters,  or  the  change  of 
their  courfe  in  the  fubterraneal  places.  So, 


that  common  water  may,  in  a  very  Ihort  time, 
produce  confiderable  heat  in  mineral  bodies, 
appears  by  mixing  two  or  three  pounds  of 
fine  powder  of  common  brimftone,  with  a 
convenient  quantity  of  filings  of  iron  ;  for 
this  mixture  being  drenched  with  common 
water,  will,  in  a  fhort  time,  grow  exceedingly 
hot,  and  fend  out  a  thick  fmoke,  like  that  of 
good  quick-lime,  while  flaking  with  water. 
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fhock  a  good  while  in  a  fufficient  quantity  of  water,  the  falts  will  be  ex¬ 
tracted  from  the  oil,  and  diliolved  and  imbibed  by  the  water  ;  and  thus 
the  body  is  dulcified.  So  butter,  by  a  continued  lotion  in  fair  water, 
becomes  infipid  ,-  and  aromatic  oils  agitated  a  long  time  in  warm  wa¬ 
ter,  lay  afide  their  faline,  fpiricuous  parts,  and  become  inert  and  ino¬ 
dorous. 

’Tis  likewife  by  water  that  acid  fpirits  are 
diflolved  thereby  ,-  particularly  metalline  ones, 
folved  in  fome  acid  fpirit  or  other  menffruum ,-  if  you  mix  a  quantity  therein. 
of  water  therewith,  the  menffruum  becomes  weakened  thereby,  and  lets 
the  metal  fall  to  the  bottom.  So  if  you  pour  water  on  a  folution  of 
gold  in  aqua  reg1a>  and  then  expofe  it  to  a  moderate  fire  to  evapo¬ 
rate  ;  without  melting  the  cryflals,  it  will  carry  away  with  it  a  great 
part  of  the  acid  fpirit,  and  leave  the  gold  dulcified. 

Water,  alone,  we  have  obferved,  has  the  property  of  diluting  falts, Great  ufes  °f 
and  repelling  oils  :  but  ffis  by  falts,  that  the  operations  of  chemifcry  A‘‘ 
are  chiefly  effected  ;  nor  can  falts  a<5t  unlefs  diifolved  :  Confequently 
water,  as  it  brings  falts  into- adtion,  is  of  the  utmoft  importance  in  che- 
miftry. 

To  this  we  owe  the  feparations  of  fulphureous  and  inflammable  fpi- In 
rits  :  Alcohol  of  wine,  mixed  up  with  oil,  makes  one  body  therewith  A*'**10*5' 
but  if  you-  pour  water  thereon,  it  will  repel  the  oil,  and  draw  all  the 
alcohol  to  it  felt.  Nay,  frequently,  what  alcohol  had  diflolved  in  other 
bodies,  water  will -fepa rate  therefrom,  by  attenuating  the  alcohol,  and 
letting  tjie  other  matters  precipitate  to  .the  bottom. 

Water,  therefore,  contributes  to  bring  forth  the  a<5tive  parts  of  all  Bringing  forth 
bodies;  as  it.  extradls  their  falts,  alcohol,  fpirits,  odours  and  taftes  i^efof hoiks* 
which  it  does  without  any  notable  diminution  of  their  powers.  Hence  wa¬ 
ter  becomes  greatly  ufeful  in  making  divers  extrads,  viz,,  by  diflolving  the 
faline,  fpirituous,  aqueous,  ftponaceous  and  other  matters,  and  feparating 
them  from  the  reft  of  the  body. 

In  did  illation,  water  is  of  the  utmofi  ufe:  It  is  this  that  receives  in  njullationr, 
the  adtive  parts  of  bod’es;  and  in  affording  them,  as  it  were,  a  ve¬ 
hicle,  it  infinuates  into  their  pores,  feparates  the  oil,  and  raifes  it  on 
high,  without  making  any  flench  :  And  thus  are  the  efiemial  oils  of 
bodies  diffilled  without  burning,  and  without  being  tainted  with  that 
empyreuma  which  is  the  confequence  of  combuftion.  -Thus  there  would 
be  no  procuring,  e.  g.  of  diffilled  oil  of  cinnamon,  without  water  ;  but 
fuch  as  would  have  an  intolerable  ffench. 

Salts,  and  faline  bodies,  by  a  repeated  affufion  of  wrater,  are  rendered  VoUtrlixations, 
volatile ;  and  even  metals  are  capable  of  being  diff  illed  by  the  fame 
means:  fo  oil  of  vitriol,  which  otherwife  does  not  rife  without  the  raofl 
vehement  fire,  yet,  being  mixed  with  water,  becomes  volatile,  and 
yields  an  excellent  acid  fpirit,  called  by  Helmont,  Acidum  Efuriens . 

In  fine,  water  ferves  good  purpofes  in  the  dulcifying  of  bodies  :  for  in  ^dulcifying 
there  are  abundance  of  things  to  which  acrid  faline  matters  adhere,  zei* 

and 
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and  which  are  hereby  rendered  fliarp  and  acrimonious  ,*  but  thefe  acri¬ 
monies  may  be  volatilized  by  repeated  aft'ufions  of  water ;  l.  e .  be  dif- 
folved  and  carried  off ,*  and  thus  the  bodies  left  frefh  and  fweet. 


Water  ferves  for  the  T)'ire6i'ion  of  Fire. 


mtey  of  ufe  T  7T  J A T  E  R  is  of  great  fervice  among  the  chemifts,  in  directing  and 
meMoffirc?e~  V  V  determining  the  degree  of  fire:  This  was  firffc  difcovered  by 
M.  Amontcris,  from  an  obfervation,  that  water  placed  over  the  fire,  grows 
gradually  more  and  more  hot,  till  it  comes  to  boil  j  but  that  it  then 
ceafes  to  increafe,  and  only  maintains  its  prefent  degree  of  heat ;  even 
tho  the  fire  were  ever  fo  much  enlarged,  or  it  were  continued  ever  fo 
long  over  it :  This,  then,  is  a  fixed  degree  of  heat  all  over  the  world ; 
boiling  water,  provided  it  be  equally  pure,  being  of  the  fame  heat  in 
Greenland  as-  under  the  Equator. 

degrees  By  means  hereof,  therefore,  our  diffillations  are  much  more  conve- 
%crelf°iUC  niently  managed,*  and  we  are  enabled  to  make  baths  of  divers  degrees 
of  heat,  accommodated  to  the  various  occafions  :  As  iQ,  A  vapour-bath, 
balneum  vdporis ,  where  the  body  to  be  diddled  is  placed  in  the  fleam 
of  boiling  water.  2°,  Dew-bath,  balneum  roris ,  where  the  body  is  like- 
wife  placed  in  the  fleam,  but  fomewhat  nearer  to  the  water  than  in  the 
former  *,  fo  that  the  heat  is  fomewhat  greater.  30,  Sea-bath,  balneum 
marls ,  or,  as  Jtis  vulgarly  called,  balneum  Marla,  where  the  body  to  be 
diddled  is  put  in  the  water  it  fclf,  and  confequently  undergoes,  a  yet 
further  degree  of  heat  than  either  of  the  former.  4°,  Balneum  ventris 
equlni ,  or  fimi  equini ,  horfe-dung-bath,  when  a  body  is  laid  to  digeft 
in  horfes  dung  ;  the  beat  whereof  is  managed  and  dire&ed  by  water  : 
for  as  foon  as  the  dung  dries,  it  cools  ,*  and  is  redored  'to  its  former 
heat  by  the  pouring  on  hot  water.  5Q,  Hay*bath,  balneum  foenl ,  when 
a  body  is  laid  to  diged  in  moift  hay,  whofe  heat  is  likewife  dire'&ed  by 
water. 

From  what  has  been  faid,  of  the  ingredients,?  properties  and  powers 
of  water,  we  may  eafily  apprehend  the  reafon  why  the  antients  called 
it  ctvoy  netQoMKtv,  univerfal  wine. 
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Of  EARTH. 

THE  earth  we.  here  principally  propofe  toconfider,  is  neither  that 
of  the  naturalifts  nor  the  vulgar  j  but  the  elementary,  or  pure  vir¬ 
gin  earth,  allowed  for  a  chemical  principle. 

The  word  among  the  naturalifts  denotes  the  terraqueous  globe  ;  an d  Earth,  cbe* 
in  agriculture  fignifies  that  compound  matter  which  ferves  for  the  pro-WIC4^  xvhaK 
du&ion  and  growth  of  vegetables  planted  therein  ;  but  the  chemical 
earth  differs  widely  from  them  both,  as  being  a  perfectly  homogeneous , 
or  fimple  body,  hard ,  friable,  infoluble  in  air  or  water ,  fixed ,  and  in¬ 
capable  of  flowing  in  the  fire,  but  remaining  immutable ,  and  retaining 
its  own  form  and  quantity  in  them  aU.  We  term  it  a  foffil,  as  being  Howdijlin* 
exceeding  fimple,  or  inorganical,  without  any  diftin&ion  of  veflels  and  guffiedfrom 
juices ;  and  proceeding  originally  from  the  common  matter  of  the  ter-0*  er  0  ies' 
raqueous  globe.  ’Tis  called  fimple,  becaufe  all  its  parts  appear  of  the 
fame  nature  with  the  whole.  We  define  it  hard,  becaufe  it  refifts  the 
feparation  of  its  parts  ;  friable,  becaufe  it  may  be  broke  into  lefs  maffes ; 
and  fixed  in  the  fire,  becaufe  with  whatever  violent  degree  of  heat 
*tis  every  way  furrounded,  it  lofes  nothing  of  its  weight  or  bulk,  yet 
without  running  into  glafs  ;  but  poftibly  the  focus  of  a  large  burning 
concave,  may  caufe  fome  alteration  therein  ;  tho  it  would  lofe  confi- 
derably  lefs  than  any  other  body  in  nature,  even  gold  it  felf ;  the  moft 
violent  fire  being  unable  to  break  the  cohefion  of  its  parts,  which  is 
a  very  uncommon  property.  ’Tisfo  fimple,  that  tho  it  enters  the  com- 
pofition  of  all  other  bodies,  yet  it  felf  can  never  be  refolved  into  any 
different  fubftance.  Helmont  tells  us,  it  will  refill  the  force  of  the  alcahefl , 
which  would  diffolve  all  kinds  of  metals,*  and  declares  it  to  be  the 
fimpleft  body  in  nature  next  to  elementary  water ;  and  fo  indeed  it  ap¬ 
pears  to  be.  Thefe  properties  fufficiently  diftinguifh  it  from  all  the 
other  bodies  we  know,  whether  falts,  oils,  fulphurs,  medicinal  earths, 
metals,  &c-  Chemical  earth,  therefore,  is  a  very  different  thing  from 
fand,  which  appears  to  be  a  heap  of  brittle  flints,  or  fmall  tranfparent 
cryftals,  fufible  by  fire,  and  eafily  convertible  into  glafs.  Our  defini¬ 
tion,  alfo,  fufficiently  diftinguifhes  this  elementary  from  the  mixed  or 
vulgar  earth,  which  contains  a  large  proportion  of  other  foreign  mat¬ 
ters,  as  fand,  clay,  falts,  and  a  mixture  of  vegetable,  animal,  and  mine¬ 
ral  fubftances,  and  is  almoft  wholly  reducible  to  fait  and  oil  ,*  a  fmall 
quantity  of  our  philofophical,  or  virgin  earth,  remaining  behind. 

In  effedt,  chemical  earth  is  either  the  pure  and  fixed  afhes  of  all 
bodies  perfectly  calcined,  or  what  rain-water  leaves  behind  it  upon  re¬ 
peated  d  ift  illation. 

That  afforded  by  the  diftillation  of  water,  appears  to  come  out  of  th cuor*  obtained, 
air,  into  which  it  is  railed  along  with  the  fmoke,  and  numerous  other 
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parts  of  vegetable  and  animal  bodies,  which  fly  oft'  in  effluvia  ,•  for 
tho  this  earth  be  of  it  felf  fo  fixed,  yet  ’tis  eafily  rendered  volatile  by 
fire,  when  mixed  along  with  other  light  or  vifcid  bodies  *.  Perhaps 
alfo  in  Mr.  Boyle's  method  of  procuring  it  by  the  repeated  dtftillation 
of  fair  water,  which  every  time  leaves  a  quantity  of  it  upon  the  fides 
of  the  retort  employed  in  the  operation,  part  of  it  may  proceed  from 
the  cement  of  the  glafles,  or  the  duft  of  the  air,  which  comes  in  conta<5l 
with  the  furface  of  the  water,  whilft  ’tis  poured  out  of  one  veflel  into 
another  f.  And  that  earth  may  eafily  fly  about  in  the  air,  feems  con¬ 
firmed  by  thofe  fhowers  of  fand  fo  frequent  in  the  defarts  of  Arabia. 
But  the  white  matter  which  thus  adheres  to  the  glafs,  is  not  pure  vir¬ 
gin  earth  ;  being  faline  in  tafte,  and  combuftible  in  the  fire ;  whence 
it  contains  both  fait  and  oil  ;  of  which  it  may  be  deprived  by  calci¬ 
nation,  and  repeated  ablutions  in  frefli  water,  and  reduced  to  the  purity 
and  fimplicity  required  in  chemical  principles. 
ia  vegetables.  Vegetables  afford  our  earth  in  confiderable  quantities  by  calcination, 
and  repeated  ablution,  in  pure  rain- water ;  whereby ’tis  freed  from  the 
fand,  fait,  and  other  fiseces  that  are  apt  to  adhere  to  it,  till  it  becomes 
white,  like  chalk,  perfe&ly  infipid,  fmooth  and  foft  upon  the  tongue,  fcent- 
lefs  tho  thrown  upon  live  coals,  unelaftic,  or  incapable  of  ringing  when 
(truck  upon,  and  a  fit  matter  for  tefts  or  cupels,  wherein  metals  will 
fufe,  whilft  the  containing  veffels  remain  unhurt  by  the  fire  :  this  being 
perhaps  the  only  fixed  matter  in  nature  that  will  not  flow  with  heat. 
For  which  purpofe  ’tis  mixed  up  with  fair  water,  or  that  wherein  flefh 
has  firft  been  boiled,  and  by  moulds  fafhioned  at  the  pleafure  of  the 
artificer  ;  fuch  liquors  being  free  from  all  fixed  fait,  afford  an  excellent 
glue  in  this  cafe.  If  lead,  or  any  other  metal,  except  gold  and  filver, 
be  long  kept  in  fufion,  in  one  of  thefe  veffels,  the  metal  will  be  ab- 
forbed  by  it,  as  a  fpunge  drinks  in  water ;  but  filver  and  gold  will  never 
thus  enter  the  pores  of  the  veflel ;  which,  therefore,  may  be  called  the 
myftic  fieve  of  Vulcan ,  or  the  a&ual  ftrainer  of  the  alchemifts.  Thus 
were  a  mixture  of  gold,  filver,  and  any  other  metals,  to  be  blown  off 
a  teft  prepared  of  our  virgin  earth,  the  bafer  metals  would  fink  into  it, 
and  leave  the  nobler  alone  behind: 


*  Mr.  Boyle,  in  his  curious  treatife  of  Ef¬ 
fluvia ,  obferves,  that  earthy  matter  may  be 
raifed  in  a  very  confiderable  quantity  into  the 
air  j  and  to  this  purpofe-relates  fro'rp  Agricola , 
an  account  of  a  fihower  of  rain,  which  co¬ 
vered  the  ftreets  it  fell  upon  with  clay. 

f  The  great  quantity  of  earth  which  Mr. 
Boyle  obtained,  in  proportion  to  the  water 
diftilled,  with  the  probability  there  is,  that  if 
the  operation  w7as  often  enough  repeated,  the 
whole  body  of  the  water  would  be  thus  con¬ 
verted  into  earth,  renders  it  impoffible  to  fup- 


pofe  the  phenomenon  entirely  owing  to  the 
caufes  here  fuggefted,  as  fome  have  imagined. 
The  faft  is  much  better  accounted  for  by  the 
excellent  author  himfelf,  from  the  known  and 
allowed  effe&s  of  fire  or  fewei,  which  has  the 
power  of  making  new  coalitions  of  particles 
in  bodies,  and  thence  of  introducing  new 
forms :  and  thus  alcohol  of  wine  may  be  re¬ 
duced  to  earth,  as  well  as  fimp'e  water,  as 
Mr.  Boyle  has  tried.  See  his  produciblenefs  of 
chymkal  principles,  under  the  article  Earth. 


After 
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After  the  fame  manner  may  our  earth  be  obtained  from  the  foot, 
or  condenfed  fmoke,  of  vegetables  ;  which  is  no  more  than  a  black  vo¬ 
latile  coal.  This  foot,  or  fmoke,  is  afforded  by  all  manner  of  woods, 
not  excepting  that  employed  by  the  Romans  before  the  invention  of 
chimneys.  Indeed  they  diligently  fought-  for  fuch  wood  as  would  fmoke 
but  little ;  and  perhaps  it  was  faid  not  to  fmoke  at  all,  only  becaufe 
it  did  not  yield  a  thick,  black,  fuffocating  fmoke,  offenfive  to  the  eyes  and 
nofe.  The  earth  w'hich  foot  affords  by  calcination,  is  perfectly  like  that 
obtained  from  the  other  parts  of  vegetables  ,*  being  carried  up  from  them 
by  the  force  of  the  fire,  whilft  wrapped  up  in  a  vifcous  oil,  which 
afcends  together  therewith  :  fo  that  hence  fire  has  the  power  to  vo¬ 
latilize  fixed  earth,  and.  fend  it  up  into  the  air;  wrhereof  it  does  not 
appear  to  be  any  original  production.  Hence  the  virgin  earth  ob* 
rained  from  fnow,  hail,  dew,  &c.  is  very  probably  no  other  than  what 
was  thus  carried  up  into  the  atmofphere,  and  there  mixed  with  thefe 
meteors. 

Mr.  Boyle  found  by  experiments  purpofely  made,  that  the  effential 
oils  of  vegetables  are  almoft  wholly  convertible,  by  repeated  diftillation, 
into  a  black,  pitchy  matter,  which  by  calcination  affords  a  large  pro¬ 
portion  of  elementary  earth.  And  fixed  alkaline  falts,  as  the  fame  great 
philofopher  has  alfo  tried,  may,  by  running  per  deliquium  in  the  air,  or  by 
repeated  folutions  in  water,  and  fucceflive  filtrations,  be  converted  into 
the  fame.  Even  rectified  fpirit  of  wine,  he  obferves,  by  repeated  diftil- 
lation  yields  a  fmall  proportion  of  it,  and  appears  in  the  form  of  a 
fpot  on  the  glafs,  from  whence  the  fpirit  was  diftilled.  And  in  Ihort, 
all  vegetable  productions,  as  diftilled  waters,  falts  of  all  kinds,  oils, 
fpirits,  &c.  may  be  made  to  afford  it. 

The  fame  may  likewife  be  faid  of  animal  fubftances.  Bone-afhes  yield  /»  animals. 
it  to  great  advantage ;  and  from  them  the  aflay-mafters  have  the  mat¬ 
ter  for  their  tefts,  as  well  as  from  the  afhes  of  vegetables.  The  hair 
alfo  of  animals,  burnt  to  afhes  in  the  flame  of  fpirit  of  wine,  afford 
a  very  pure  earth,  and  exhibit  the  flamina  entire,  after  being  deprived 
of  the  more  fluid  parts.  Thus  likewife  ’tis  very  obfervable,  that  when  a 
man  dies  in  a  hot  climate,  and  lies  expofed  to  the  open  air,  his  whole 
carcafe  is  confumed,  or  carried  off  into  the  atmofphere,  in  a  very  few 
days  time  ;  nothing  but  a  mere  skeleton  being  left  behind,  that  con¬ 
tains  little  or  no  oil  or  fait,  but  appears  a  perfect  calx,  like  the  pure 
elementary  earth  -  of  vegetables,  as  if  it  had  already  been  calcined. 

And  thus  in  church-yards,  or  burying-vaults,  we  fhall  fometimes  find 
the  form  of  an  entire  skeleton,  found  and  perfeCt  to  appearance,  that 
with  the  flighteft  touch  crumbles  away,  and  falls  into  a  kind  of  duff, 
perfectly  inlipid  and  inodorous.  Whence  we  may  form  fomewhat  of 
a  conjecture,  as  to  the  quantity  of  earth  naturally  contained  in  the 
human  body  ;  for  little  or  none  of  it  will  be  made  to  fly  off  by  a  de¬ 
gree  of  heat  lefs  than  that  of  boiling  water ;  as  I  have  found  by  par¬ 
ticular  experiments.  All  the  juices,  and  all  the  feveral  parts  of  animals, 
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whether  foft  or  hard,  may,  by  diftillation,  calcination,  &c.  be  brought 
to  afford  this  earth,  in  fome  proportion  ;  and  as  the  earth  of  animals 
is  always  perfectly  the  fame  with  that  of  vegetables,  the  difference  be¬ 
tween  them  cannot  be  at  all  owing  to  this  principle  *. 

Sea-falt,  fal-gem,  and  all  other  faline  bodies,  tho  ever  fo  pure,  be¬ 
ing  diffolved  in  fair  water,  will,  by  reft,  conftantly  depofite  a  terreftrial 
part,  which  may  be  reduced  to  elementary  earth  :  and,  by  diftillation, 
likewife  they  will  afford  an  acid  fpirit,  which  lets  fall  a  confiderable 
proportion  of  the  dame.  Volatile  falts  alfo  maybe  made  to  afford  an 
earth  by  diftillation  :  thus,  for  inftance,  if  an  ounce  of  the  volatile  fait 
of  harts-horn  be  included  in  a  proper  vefl’el,  hermetically  fealed,  and 
fublimed  with  a  heat  no  greater  than  that  of  the  human  body  when  in 
health,  the  faline  part  will  fix  itfelf  to  the  top  of  the  glafs,  and  leave 
an  oil  at  the  bottom,  which,  by  repeated  diftillations,  conftantly  leaves 
fome  quantity  of  earth  behind,  till  all  the  volatile  part  is  perfectly 
gone  off,  and  nothing  but  elementary  earth  remains.  In  ffiort,  this 
earth  may,  by  proper  management,  be  obtained  from  all  forts  of  bo¬ 
dies,  but  with  the  utmofl  difficulty,  and  in  very  fmall  quantities,  from 
metals;  fo  that  fome  chemifts  have  queftioned  whether  they  really  con¬ 
tain  any  at  all,  tho  they  freely  allow  it  to  other  foffils.  And,  indeed, 
we  w7ant  experiments  fully  to  determine  this  matter  f;  tho  for  my  own 
part,  I  cannot  but  be  of  opinion,  that  earth  is  that  ingredient  in  the 
compofition  of  metals,  which  gives  them  their  fixity,  and  that  durabi¬ 
lity  for  which  they  are  principally  valued.  But  it  may  admit  of  a  doubt, 
whether  this  virgin  earth  is  ever  obtained  perfe&ly  pure  and  unmixed 
with  oil,  fait,  and  other  heterogeneous  bodies,  from  any  fubjed  what¬ 
ever  ;  yet  we  may  certainly  gain  it  much  purer  than  others  of  the  chemical 
elements.  I  have  now  by  me  the  earth  of  the  plant  rofemary,  which 
remains  perfectly  unaltered,  after  a  vaft  variety  of  experiments  'which 
I  purpofely  made  to  change  it.  This  great  degree  of  fixednefs  and  im¬ 
mutability  admirably  fits  our  earth  for  the  common  bafts  of  all  mixed 
bodies,  by  fixing  their  volatile  principles,  and  keeping  the  whole  toge¬ 
ther  under  its  peculiar  form.  5Tis  certain  that  fire,  water,  vulgar 
earth,  falts,  oils,  &c.  once  deprived  hereof,  become  totally  volatile  and 
difappear,  or  fpotitaneoufly  go  off  into  the  air.  All  falts  are  fixed  merely 
by  the  earth  they  contain  ;  feparate  them  from  this,  and  they  will  get 
out  of  the  glaffes  into  which  you  put  them,  tho  ever  fo  clofely  flopped . 


*  To  render  the  earths  of  the  fubjefts  of 
different  kingdoms  perfe&ly  alike,  the  opera¬ 
tion  muft  be  performed  with  great  exa&nefs, 
and  the  other  principles  be  perfectly  feparated 
from  the  terreftrial  one,  by  calcination,  re¬ 
peated  folutions  in  water,  filtration,  e rc. 

t  The  calces  of  metals  are  fomething  very 
different  from  pure,  elementary  earth,  tho  pro¬ 
bably  united  with  a  proportion  thereof,  Thefe 


are  very  apt,  per  fe ,  either  with  a  vehement 
heat  to  return  to  metal  again,  or  elfe  to  run. 
into  glafs;  which  is  not  the  property  of  pure 
virgin  earth,  devoid  of  falts.  The  excellent 
Mr.  Boyle,  with  great  probability,  fhews  them 
to  be  the  magifteries  of  metals,  and  has  fre¬ 
quently  reduced  them  back  from  this  their  dif- 
guifed  ftate,  to  that  which  is  natural  to  them. 
See  his  Difcourfe  upon  Fire  and  Flame. 

with 
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with  cork,  and  tied  down  with  bladder.  Oils,  when  they  depofite 
their  earth,  turn  into  inflammable  or  vinous  fpirits :  and  there  is  no 
chemical  principle,  fixed  and  immutable,  unlefs  it  be  this  virgin,  which 
is  difpofed  to  join  her  felf  with  all  kinds  of  animal,  vegetable,  and 
foflil  fubftances,  for  their  common  fupport  and  fafeguard.  There  are 
two  grand  enemies  to  all  thefe  bodies;  fire  and  water  ;  neither  of  which 
hath  any  natural  power  to  alter  or  deftroy  the  chemical  earth whence 
this  is  an  excellent  common  preferver  of  them  all.  Thus  the  folids  of  our 
bodies  being  merely  compofed  of  fuch  earth,  they  can  never  be  defiroy’d 
by  the  natural  agents  which  are  continually  at  work  thereon  ;  and  being 
alfo  diftributed  among  the  fluids,  or  foft  parts  of  animals  and  vegetables, 
it  greatly  conduces  to  their  prefervation,  and  continuance  in  their  na¬ 
tural  ftate  :  but  unlefs  they  were  thus  mixed  with,  and  detained  by 
the  elementary  earth,  they  would  all  prefently  exhale  into  the  air  in  the 
form  of  effluvia.  And  poflibly  all  the  bodies  in  the  world,  if  perfectly 
deprived  of  their  earth,  would  be  turned  into  mere  fpirits. 

The  chemical  ufes  of  our  elementary  earth,  are  very  confiderable. 
We  have  already  obferved,  that  it  is  this  matter  of  which  tefts,  cupels, 
and  veflels  capable  of  enduring  th’e  mofl  violent  fire,  are  made,  for 
the  fervice  of  alchemifts  or  fuch  as  purify  metals.  And  indeed  it  is 
the  bafis  of  all  manner  of  chemical  veflels,  unlefs  we  are  to  except  thofe 
that  are  made  of  metals ;  for  all  thofe  of  particular  vulgar  earths  and 
glafs,  have  a  large  proportion  of  it  in  their  compofition  ;  whence  their 
durability  and  fixednefs  in  the  fire. 

Our  elementary  earth  is  alfo  of  great  fervice  in  chemiflry,  on  account 
'  of  the  property  it  has  to  render  all  fixed  falts  volatile ;  which  could 
not  be  done  without  its  afliflance,  and  is  no  inconfiderable  fecret  in 
the  art.  Thus  if  fea-falt,  for  inftance,  were,  in  a  coated  retort,  expofed 
•  to*  a  violent  heat,  the  fait  would  thereby  be  made  to  flow  indeed,  but 
not  to  lofe  of  its  original  weight ;  the  vefl’el  would  fooner  be  melted 
down,  and  if  made  of  earth,  it  would  fooner  be  corroded  and  pene¬ 
trated  by  the  fait,  than  the  fait  would  rife  in  diftillation  but  mix 
three  or  four  times  its  own  quantity  of  elementary  earth  therewith,  and 
this  will  prevent  its  running,  and  caufe  it  all  readily  to  rife  in  an  acid 
fpirit  by  diflillation.  And  after  the  fame  manner  may  the  fait  of  tartar, 
and  other  fixed  falts,  be  rendered  totally  volatile  ;  the  earth  made  ufe  of 
in  the  operation  being  incapable  of  flowing  or  vitrifying  with  that  de¬ 
gree  of  heat  which  ferves  ta  raife  them.  Whence  it  appears,  that  ele¬ 
mentary  earth  is  the  grand  inftrument  not  only  of  fixation,  but  likewife 
of  volatilization. 

A  farther  ufe  of  this  earth  is  made  in  diftillations ;  when  oily  or 
un&uous  fubje&s  are  to  be  treated  in  that  way,  fuch  as  wax,  honey,  &c . 
which  cannot  conveniently  be  diftilled  alone,  as  being  very  apt  to  fwell, 
bubble  up,  and  boil  over  the  neck  of  the  retort,  and  break  the  veflels 
by  the  explofive  matter  they  contain ;  whence  great  damage  has  fome- 
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times  been  Curtained.  But  by  the  mixture  of  our  earth,  or  even,  in  its 
rtead,  calcined  harts-horn,  the  powder  of  bricks,  or  the  like,  will  effec¬ 
tually  prevent  any  fuch  explofions.  during  the  operation  ,•  and  by  break¬ 
ing  the  cohefion  of  the  parts  of  the  fubjed,  and  keeping  them  afunder, 
caufe  the  dirtillation  to  proceed  regularly,  and  with  all  defirable  fafety. 
And  by  this  means  a  body  naturally  unfit  for  dirtillation,  may  be  rendered 
a  proper  fubjeCt  for  it.  The  want  of  knowledge  in  this  particular,  might 
prove  of  fatal  confequence.  In  order  to  prepare  the  phofphorus  of  urine, 
the  fubjeCt  matter  fhould  firft  be  reduced,  by  boiling,  to  the  confidence 
of  honey;  but  then  it  can  never  be  diftil)ed,on  account  of  the  bubbles 
which  would  continually  rife  therein,  unlefs  three  parts  of  earth  are 
firft  added  thereto ;  after  which  the  operation  may  be  fecurely  carried 
on  to  advantage.  And  the  fame  is  to  be  underftood  of  the  dirtillation 
of  human  blood. 

Elementary  earth,  likewife,  admirably  ferves*  for  the  purification  of 
falts  and  fpirits  from  the  oils  w herewith  they  are  commonly  clogged 
and  rendered  impure ;  for  it  is  a  great  attractive  of  oil.  Having  once 
boiled  fome  bones  in  Papins  digeftor,  till  they  were  freed  from  their 
oil,  and  rendered  fo  foft  and  fporfgy,  that  I  could  cut  them  with  a 
knife,  like  a  turnip ;  they  prefently  grew'  hard  again  upon  plunging  them 
into  oil.  Thus  any  bone-afhes,  calcined  to  perfed  whitenefs,  and  re¬ 
duced  to  powder,  being  fteeped  in  oil,  will  immediately  become  confident 
and  hard.  This  property  which  our  earth  has  of  attracting  oil  fo  ftrongly, 
fits  it  for  feveral  chemical  experiments.  Thus,  for  inftance,  when  The 
volatile  fait  of  harts-horn  is  turned  yellow  by  the  quantity  of  oil  con¬ 
tained  therein,  we  have  nothing  to  do  but  to  mix  it  with  three  or  four 
times  its  own  weight  of  virgin-earth,  and  re-fubiime  it ;  which  will 
make  it  appear  perfectly  white  and  fine :  the  addition  employ'd,  keeping 
its  oil  behind,  which  before  tinged  the  fait  yellow.  And  'tis  no  trifling 
fecret  in  chemiftry,  to  be  able  thus  to  purify  and  feparate  falts  from 
oils;  which  is  always  done  to  greater  perfection,  the  larger  the  quantity 
of  the  earth  employed  about  it  *. 

There 


*  The  doftrine  of  elementary  earth  here 
delivered,  appears  greatly  to  countenance  Sir 
Jfaac  Newton’s  notion  of  the  original  forma¬ 
tion  of  matter  ;  by  fhewing  that  an  unalterable 
folid  fubftance  has  a  real  exigence  in  nature. 
That' great  philofopher  is  pleafed  to  tell  us,  it 
feems  to  him,  *  That  God  in  the  beginning 
4  formed  matter  into  folid,  mafly,  hard,  im- 

*  penetrable,  moveable  particles,  of  fuch  fizes 

*  and  figures,  and  with  fuch  other  properties, 

*  and  in  fuch  proportion  to  fpace,  as  mod 

*  conduced  to  the  end  for  which  he  formed 
s  them  ;  and  that  thefe  primitive  particles,  be* 

<  ing  folids,  are  incomparably  harder  than  any 
«  other  bodies  compounded  of  them  ;  even  (o 


4  hard  as  never  to  wear,  or  break  in  pieces  v 
‘  no  ordinary  power  being  able  to  divide 
4  what  God  himfeif  made  one  in  the  firft  crea- 
4  tion.  While  thefe  particles,  fays  he,  continue 
4  entire,  they  may  compofe  bodies  of  one  and 
4  the  fame  nature  and  texture  in  all  ages  : 
‘  but  fhould  they  wear  away  or  break  in 
4  pieces,  the  nature  of  things  depending  on 
4  them  would  be  changed.  Water  and  earth 
4  compofed  of  old,  worn-out  particles,  and  frag- 
‘  ments  of  particles,  would  not  be  of  the  fame 
4  nature  and  texture  now  with  water  and  earth, 
*  compofed  of  entire  particles  in  the  beginning. 
‘  And  therefore,  that  nature  may  be  lafting, 
4  the  changes  of  corporeal  things  are  to  be 

‘placed 
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There  is  alfo  another  kind  of  earth,  beiides  the  virgin,  ufed  in  the 
pra&ice  of  chemiftry,  viz,,  a  particular  fort  of  clay,  or  potters-earth, 
whereof  chemical  veflfels  are  formed  :  but  of  this  we  (hall  here  take  no 
farther  notice,  having  already  confidered  it  under  earth  in  general  ,•  and 
fhail  do  it  again  when  we  come  to  treat  of  chemical  veffels. 


•  ( 

*  placed  only  in  the  various  reparations,  and  new 
4  afiociations  and  motions  of  thefe  permanent 
4  particles ;  compound  bodies  being  apt  to 

*  break,  not  in  the  midft  of  folid  particles. 


4  but  where  thefe  particles  are  laid  together, 
4  and  only  touch  in  a  few  points,’  Ktwton’s 
Optics,  p.  375, 376. 
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HERE  is  nothing  in  all  the  art  we  are  treating  of,  more  cu¬ 
rious,  ufelul,  and  necelfary  to  be  known,  than  the  dodrine  of 
menjlruums ;  tho  the  fubjed  has  hitherto  been  but  imperfedly 
cultivated  :  fo  that,  indeed,  no  part  of  chemiftry  lies  more  in  confulion 
than  this.  It  fhall,  therefore,  be  our  prefent  endeavour  to  deliver.it 
with  all  the  fullnefs  and  accuracy  we  are  able. 

A  menftruum  is  any  fenjible  body ,  which ,  being  applied  to  another ,  intimately 
mixes  therewith ,  fo  as  to  dijfolve  it ,  at  the  fame  time  that  it  is  it  felf  dif~ 
folved  ;  the  minute  parts  of  both  thence  coming  to  be  exquijitely  blended ,  and 
together  compojing  a  new  whole. 

Menftruums,  therefore,  are  folvents  with  regard.to  the  bodies  they  dif- 
c f  their  action,  .  th0  the  folution  themfelves  are  alfo  dilfolved  :  for  all  the  parts 

of  the  folvent  are  interpofed  between  all  thofe  of  the  folvend,  and  vice 
verfa ;  the  adion  being  reciprocal.  Hence  a  menftruum,  tho  it  may  befaid 
to  ad  mechanically,  does  not  ad  after  the  manner  of  faws,  wedges,  or 
the  like  mechanical  inftruments  ;  becaufe  thefe  do  not  become  one  with 
the  bodies  they  divide.  A  knife,  when  it  feparates  the  parts  of  a  bisket, 
does  not  operate  as  a  menftruum  thereon,-  becaufe  it  unites  not  with 
it  :  but  water  boiled  up  with  the  fame,  becoming  one  body  therewith, 
proves  a  proper  folvent  or  menftruum  for  it.  Every  menftruum  then,  muft 
it  felf  be  diffolved  in  the  ad  of  folution  ;  fo  that  £&>th  folvent  and  folvend 
refolve  at  the  fame  time  :  for  folvents  can  ad  only  by  interpofing  every 
part  of  themfelves,  between  every  part  of  the  bodies  they  dilfolve.  And 
hence  it  is  evident,  that  all  menftruums  muft  needs  be  fluid  at  the  time  of 
their  adion  ;  for  fluids  only  are  thofe  bodies  which  copfift  of  fmall,  invift- 
ble,  moveable  parts, ®that  give  way  to  the  leaft  force  imprelfed  upon  them  : 
and  fuch  muft  necelfarily  be  the  particles  of  menftruums,  which  fo  eafily 

infinuate  into  the  pores  of  bodies,  and  perfedly  dilfolve  them.  And 

thus  lilver  may  become  the  menftruum  of  gold  ;  for  if  an  ounce*  of  the 
former  be  fufed  with  a  grain  of  the  latter,  all  the  parts  of  the  lilver 
will  be  united  intimately  with  thofe  of  the  gold;  and  with  it  compofe 
one  mafs.  Hence  we  learn,  that  folid  menftruums  ought  by  all  means 
to  be  dilfolved  at  the  time  they  are  defigned  to  ad ;  that  the  particles 
of  the  folvent  may  come  in  contad  with  thofe  of  the  folvend.  Thus 
when  Aqua  regia  perfedly  dilfolves  gold,  all  the  particles  of  the  men¬ 
ftruum  come  to  touch  all  the  particles  of  the  metal. 

Their  tw  kinds  It  is  eafy  to  perceive,  from  what  is  here  laid  down,  that  there  are 
of  attzon.  twQ  }{jnc|s  a(g;jon  in  menftruums,  or  that  they  may  either  ad  by  the 
common  properties  of  fluids,  as  their  gravity,  fluidity,  &c.  or  by  a 

peculiar  and  unknown  force  reliding  in  each  particle  thereof. 

-  •  •  The 
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The  term  menftruum  letms  to  iuve  had  its  rife  from  hence  :  Lully , origin  of  the 
and  fome  other  ancient  chemifts,  obferving  the  mod  kindly  folutions  ton‘tW!<?’ 
be  made,  by  uigefiiun,  with  a  heat  no  greater  than  that  of  the  human 
body,  in  about  forty  days,  they  tetmed  this  fpace  of  time  a  philofo- 
phical  month  :  and  hereupon  called  the  folyenc  employ’d  the  menflruum  ; 
intimating  the  body  that  performed  the  dilfolution  by  a  menftrual  di- 
gellicn.  7’  his  term,  indeed,  was  at  farft  appropriated  to  the  folvent  for 
the  ph/lofophers  flone  ;  but  it  after.\vards  became  a  general  appellation 
for  all  folvents. 

Now,  tho  there  are  no  bodies  to  be  found  that  can  perform  the  Tw,  different 
office  of  a  menflruum  in  a  folid  and  dry  form;  whence  that  common^/^^’ 
laying  in  chemiftry,  falts  atl  not  before  they  are  diJfJved  ;  yet  cullom  has«*i  fiuiJ,. 
made  it  familiar  to  call  fuch  dry  and  folid  bodies  menftruums  too,  as 
have  the  power  of  diflolving  afcer  they  are  made  fluid.  We  Jfhall  there-  ■ 
fore  divide  them  all  into  two  clafl'es,  the 'dry  or  folid,  and  the  moift  or 
fluid. 

1.. To  the  tribe  of  folid  or 'dry  menftruums ,  we,  in  the  fir  ft  place,  ™en~ 
refer  all.  metals,  which  are  menftruums  to  one  another;  and  perform either1  meulu 
that  office  more  exquifitely  than  any  other  folvents  hitherto  difcovered. 

Thus,  tor  inflance,  if  a  hundred  grains  ©f  filver  were  melted  with  one 
grain  of  gold,  every  tingle  grain  of  the  mafs  they  compofe  w  ill  contain 
the  hundredth  part  of  a  grain  of  pure  gold.  And  unlefs  this  was  the 
cafe,  there  could  be  no  fuch  thing  as  the  art  of  aff dying  \  which  en¬ 
tirely  depends  upon  the  fuppofltion,  that  whenever  two  metals  are  fu fed 
together,  they  w  ill  be  intimately  and  uniformly  mixed  :  for  if  fuch  mixed 
metal  were  brought  to  a  fay  mafter  to  determine  the  quantity  of  gold  in 
it,  he  would  firffc  melt  the  whole  lump,  and  after  it  was  cold”,  cutoff 
a  grain  weight  thereof;  which,  cupelled  with  lead,  or  put  into  Aqua 
fortis  or  Aqua  regia ,  would  yield  its  proportion  of  fllverorgold;  by  the 
“weight  whereof  he  w’ould  determine  the  richnefs  of  the  whole  lump. 

And  this  fhews  us,  that  one  metal  may  indefinitely  divide  another  by 
fulion  ;  for  if  in  the  prefent  cafe,  the  quantity  of  the  filver  were  con¬ 
tinually  increafed,  whilft  that  of  the  gold  remained  the  fame,  w  ho  can 
fee  any  bounds  to  its  divilion  ?  And  by  the  fame  means  all  other  metals 
are  capable  of  being  infinitely  divided.  Thus  quick*  filver,  w  hich  unites 
with  all  metals,  except  iron,  will  divide  them  to  a  fur-prizing  degree 
cf  fubtiltv  :  fo-  that  if  a  grain  of  gold  were  fifed  with  any  affignable 
quantity  thereof,  it  w'ould  be  uniformly  diffi  fed  thro*  the  w  hole,  and 
blended  with  the  minuted  parts  thereof.  .Whence  we  may  learn,  that 
metals  are  the  befl  menftruums  for  metals,-  and  that  nothing  can  open' 
one  metal  more  than  another  metal. 

2.  Sulphur  alfo  is  a  menflruum  with  regard  to  metals:  thus  quick- Sulphur, 
filver,  for  inflance,  poured  upon  it  whilft  in  fufion  over  the  fire,  will 
be  drank  up  thereby,  w  ith  a  hiding  noife ;  and  if  they  are  well  ground 
together  in  equal  quantities,  without  heat,  they  will  turn  to  a  black 
powder,  or  mafs,  called  JEthiops  mineral ;  which  being  fublimed  in  a 
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glafs-veffelj  and  a  naked  fire,  becomes  cinnabar.  In  thefe  three  opera¬ 
tions,  the  mercury  is  divided  by  the  interpofition  of  the  parts  of  the  ful- 
phur,  tho  not  fo  fubtily  as  when  it  amalgamates  with  metals. 

And  if  fulphur  be  calcined  with  any  of  the  fix  other  metals,  they 
will  fcarce  be  perfedly  deftroyed  thereby  ;  but  their  metalline  parts  re¬ 
main  mixed  and  united  with  thofe  of  the  mineral.  And  fuch  a  body 
as  this  is  calcined  lead,  or  iron  treated  after  the  manner  of  Dr.M'illis ; 
for  the  drops  which  fall  from  red-hot  iron,  when  fulphur  is  thrown  upon 
it,  participate  as  well  of  the  metal  as  the  fulphur. 

3.  All  minerals  alfo  of  a  metalline  nature  are  folid  menftruums,  and. 
particularly  antimony,  which  dill'olves  metals  with  as  much  eafe  as  fire 
thaws  ice.  But  there  is  no  method  yet  known  of  recovering  the  metals 
with  which  it  has  once  been  fufed  ;  all  of  them,  except  gold,  being 
loft  in  cupellation  therewith  :  which  gives  fufpicion  that  it  deftroys 
their  metalline  nature.  This  is  certain,  that  nothing  is  better  fuited* 
to  change  their  nature  than  antimony  ;  whence  I  cannot  but  fufped 
the  adept  made  ufe  of  it,  as  a  menftruum,  in  the  preparation  of- their 
Jlone .  Nor  do  I  believe  there  is  a  better  way  to  obtain  that  fecret ; 
at  leaft,  were  I  to  go  in  queft  of  it,  I  fhould  willingly  begin  my  in¬ 
quiries  with  this  .property  of  antimony. 

4.  Laftly,  Salts  are  folid  menftruums  ;  for  all  the  known  ones,  whe¬ 
ther  acid,  alkaline,  neutral,  fixed,  volatile  or  compound,  naturally  aflume 
a  folid  form,  when  they  can  be  obtained  without  any  mixture  of  oil 
or  water.  Even  vinegar  may  be  feparated  from  all  the  oil  that  adheres 
to  it,  and  be  converted  into  a  dry  and  folid  fait.  Volatile  acid  falts 
alfo  may  be  fixed,  and  made  to  appear  in  their  own  folid  form,  by 
mixing*  them  with  their  oppofites.  For  example,  fhould  an  ounce  of 
Glauber's  very  volatile  fpirit  of  nitre  be  mixed  with  fix  ounces  of  oil 
of  tartar,  and  two  of  .water,  and  then  diftilled  in  a  retort,  till  the 
remainder  became  dry  ;  all  that  appears  in  the  receiver  will  prove* 
infipid  phlegm,  and  two  ounces  of  dry  fait  remain  at  the  bottom  of 
the  retort,  containing  all  the  acid  of  the  nitre.  Whence*  it  appears, 
that  the  moft  volatile  acids  may  be  fixed  and  rendered  folid,  if  all  their 
oil  and  water  be  driven  from  them.  This,  indeed,  is  exceeding  hard 
to  .be  done  in  vinegar,  becaufe  of  the  large  quantity  of  oil  it  contains  ; 
and  hence  the*  difficulty  in  regenerating  Sennertus's  fait  of  tartar,  fo  as  * 
to  prevent  Its  running. 

We  look  upon  all  falts,  therefore,  as  dry  menftruums,  tho  they  appear 
perfectly  inadive,  till  by  the  fire,  or  fome  liquor,  they  are  brought 
to  flow  ;  and  then  they  will  exert  their  force  upon  almoft  all  the  known 
bodies.  When  fait  of  tartar  is  calcined  to  a  great  degree  of  fharp- 
nefs,  it  will  not  corrode  any  very  dry  fubftance  ;  but  if  it  be  applied 
to  a  man’s  skin,  the  exhalations  of  the  body  will  prefently  diflolve  it, 
and  caufe  it  to  ad  as  a  cauftic. 

When  falts  are  attenuated  by  the  vehemence  of  the  fire,  and  ren¬ 
dered  fluid,  they  enter  wonderfully  into  all  kinds  of  metals  j  but  if  ufed 

in 


m 


Theory  of  Chemistry. 

in  a  dry  form  to  diflblve  them,  they  are  then  termed  cements.  Cement , 
in  propriety  of  language,  fignifies  that  mixture  of  water,  fand,  and 
lime,  made  ufe  of  to  join  and  faften' together  the  parts  of  buildings; 
but  in  chemiftry  we  mean  by  it  -a  dry  powder ,  to  be  ftrewed  between 
layers  of  metalline  plates,  in  order  to-  their  calcination  or  diffolution. 

This  powder  is  generally  compofed  either  of  fal-gem,  fal-ammoniac, 
or  nitre  and  brick- duft,  mixed  together  :  and  thus  it  has  the  power 
of  deflroying  aimed  all  kinds  of  metals,  when  it  is  laid  between  their 
plates,  and  kept  in  fufion  therewith  ;  nay,  fometimes  it  even  carries  ' 
them  off  with  it  felf.  But  falts  ad  not  by  way  of  cement  till  they  are 
brought  to  flow  ;  for,  till  they  fume,  they  produce  no  effed  upon  the  * 
metal  :  but  to  emit  fumes,  is  to  be  in  a  fluor  ;  and  thus  all  cements , 
moiftened  with  water,  or  with  urine,  ad  upon  metals ;  for  they  are 
thereby  made  fluid,  and  whilfl  they  difl'olve  other  bodies,  are  themfelves 
drflolved  thereby. 

No  dry  menftruum  can  poflibly  ad,  unlefs  their  parts  be  in  motion  ,• dry 
for  they  muff  neceflarily  be  impelled  againfl:  the  bodies  they  are  to  d if- viz"  IlU!ms‘*  * 
folve  :  and  this  impetus  they  may.  acquire  by  trituration,  humedation,Sj#«far«fio*, 
and  heat.  Trituration  has  a  wonderful  force  to  diflblve  fome  bodies, 
and  will  render  them  as  fluid  as  if  they  were  fufed  by  the  fire.  Thus 
if  you  grind  the  powder  of  m’yrrh,  and  fait  of  tartar  together,  they 
will  diflblve  each  other.  By  rubbing  new  and  bright  filings  of  iron 
in  a  mortar,  with  double  their  weight  of  clean  fulphur,  the  iron  will 
be  diflolved,  fo  as  by  diluting  it  with  water  to  afford  the  'vitriolum 
Martis .  Gold  long  ground  in  a’  mortar,  with  fait  of  tartar,  will  yield 
a  kind  of  tindure  ;  and  rubbed  with  mercury,  in  a  mortar  of  glafs, 
it  entirely  diflolves  into  a  purple  liquor,  and  becomes  a  moft  powerful 
medicine.  Dr.  Lnngelotte  has  wrote  a  curious  treatife  of  the  great  cjfetts 
of  trituration  in  chemiflry ;  and  deferibes  a  peculiar  way  he  employed  to 
grind  gold,  whereby  he  could  render  it  as  fluid  as  the  fire  does,  and 
make  an  aurum  potabile  by  the  bare  motion  of  a  mill  *.  And  thus  dry 
and  folid  metals  might,  by  flrong  trituration,  be  brought  to  afford  a  va¬ 
riety  jof  menflruums. 

Humeclation  is  another  means  of  giving  force  to  menflruums;  and Humea<itio»>  . 
this  may  either  be  natural  or  artificial,  and  proceed  from  water  or  oil. 


*  We  find  in  th zPhilofopbicalTranfaftions, 
Nc’  87,  an  account  of  a  letter  written  by  this 
Dr.  Joel  Langeloue ,  chief  phyfician  to  the 
duke  of  Holjleio,  wherein  mention  is  made  of 
his  way  of  grinding  gold,  and  two  engines,  or 
philofophical  mills,  are  there  deferibed  for  the 
purpofe  ;  with  one  of  which,  in  the  fpace  of 
fourteen  natural  days,  he  reduced  leaf-gold  to 
a  dusky  powder;  and  putting  it  into  a  (hallow 
retort,  placed  in  a  fand  heat,  he  thence  ob¬ 
tained,  by  gradually  increafing  the  fire,  and 
giving  a  flrong  one  at  laft,  a  few  very  red 


drops  ;  which,  digefted  per  fe ,  or  with  tarta- 
rized  fpirit  of  wine,  afforded  a  pure  and  ge¬ 
nuine  Aurum  potabile.  The  fuccefs  of  this 
operation,  the  Do&or  attributes  in  great  mea- 
fure  to  the  fait  of  the  air,  which  in  grinding 
plentifully  mixes  and  unites  it  felf  with  the 
gold  :  but  this  particular  he  then  defigned  to 
give  farther  proof  of  in  his  account  of.  fome 
uncommon  experiments  made  in  the  labora¬ 
tory  at  Gottorp.  By  means  of  trituration  he 
likewife  declares  he  obtained  the  genuine  mer¬ 
cury  of  antimony. 
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’Tis  obfer’ved  by  M.  H.mberg,  that  all  metals  ground  with  water  give 
an  minim  potabile.  There  are  many  fairs  which  will  difl  Ive  nothing  at 
all  till  they  have  been  moifiened  with  water;  and  tin  cannot  be  mixed 
with  lead,  but  by  means  of  it.  The  air  continually  abounds  vvich  w  a  ter,  * 
by  which  it  runs  the  Talcs  that. are  expofid  to  it;  and  the  humecta- 
tions  obtained  fiorn  hence  are  greatly  efleemed.  In  this  cafe,  Geberi 
Lully,  and  others  of  the  reputed  adept,  would  fay  the  fpirit  of  the  air 
infinuates  into  and  dfilolves  the  boay.  Oil  alfo,  by  humedation,  w  ill 
•  promote  the  diffolution  of  bodies;  as  is  evident  in  fulphur,  which  it 
converts  into  a  balfam. 

Of  that  great  and  general  force  given  to  menfiruurhs,  or  all  nuurai 
bodies,  by  fire,  we  have  fufficiently  treated  already,  in  the  particular 
chapter  of  that  grand  chemical  infirument. 
mcnftduuJsUi<l  ^  ^eie  are  tvvo  binds  of  liquid  menftruums  ;  fome  being  general,  as 
are  either,  diffolving  all  bodies  indifferently  ;  others  particular,  as  having  a  limited 
force,  fo  that  they  work  upon  fome  certain  bodies  only.  Of  the  latter 
there  ate  eight  Clajfes. 

lAyueous,  x.  Aqueous  menfiruums  make  the  firfi  \  wherein  water  appears  to  be 

fo  predominant,  that  they  feem  compofed  of  nothing  elfe,  whereto  their 
folutive  power  can  be  afetibed.  Under  this  clafs  we  rank,  (i.)  IVater 
of  all  kinds,  as  river-water,  fpring- water;  rain-water,  diftilled  water,  &c. 

•  And  (2.)  Dew,  as  'tis  commonly  called  ;  w'hich,  tho  it  appears  to  confift 
of  nothing  but  water,  is  really  a  mixture  of  a  number  of  bodies,  as 
oils,  falts,  lixiviums,  &c.  for  thefe  by  heat  are  raifed  in  vapour  as  well 
as  water,  and  floating  in  the  air,  fall  down  together  with  it  in  the  form 
of  dew. 

ipleapneufy  2.  Oleaginous  menfiruums  come  in  the  fecond  clafs.  Pure  oils  confifi  of 
two  parts,  a  fiery  one  and  a  vifeous,  which  wraps  up  the  fire.  But 
many  foreign  bodies  are  apt  to  mix  and  entangle  themfelves  with  oils ; 
whence  their  power  of  diffolving  differs  according  to  the  different  na¬ 
tures  of  the  bodies  blended  with  them.  Under  this  clafs  are  contained, 
(1.)  Native  oihy  or  balfams,  as  found  in  animals  and  vegetables;  or  as 
.  they  exfude  out  of  the  earth.  Vegetable  oils  have  always  fomething  grofs, 
earthy,  and  aqueous,  in  their  compofition  ;  and  by  reafon  of  the  acid 
they  contain,  are  menfiruums  very  different  from  thofe  oils  which  have 
nothing  of  acidity  in  them.  Turpentine  fpread  upon  copper,  will  cor- 
•  *  rode  it,  fo  as  to  turn  it  green;  but  when  deprived,  by  difiillation,  of 

the  acid  parts  it  contains,  ’twill  not  at  all  prey  upon  that  metal.  Some 
•chemifis  pretend,  that  pure  oils  will  difiolve  metals;  but  l  find,  by  re¬ 
peated  experiments,  that  if  they  be  perfe61y  freed  from  their  water  and 
fair,  they  will  not  touch  them.  And ’tis  from  this  acid  part  of  theirs, 
that  when  rubbed  upon  iron  utenfils,  to  guard  them  from  rnft,  they, 
on  the  contrary,  prove  inftrumental  in  bringing  it  on,  unlefs  they  be 
iirfi  boiled  with  cerufe  to  imbibe  their  acidity.  (2.)  Exprejfed  oils , 
which  differ  from  the  native  on  account  of  the  manner  w  herein  they 
are  obtained.  The  mod  ©imparts  of  vegetables  are  made  choice  of 
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for  this  purpofe ;  which  being  fuifered  to  dry,  fo  that  as  much  of  their 
water  and  acid  may  fly  oft  as  can  poffibly  efcape,  the  remainder  is  well 
bruifed  and  committed  to  a  fbong  prefs,  that  forces  out  the  oil ;  which  v 
by  this  means  Teems  to  be  more  intimately  united  with  the  remaining 
aqueous  and  faline  parts;  whence  thefe  become  more  impure  than  na¬ 
tive  oils,  perform  their  fulutions  accordingly,  and  eafily  grow  rancid. 

(3.)  D ftilled  oils ,  which,  if  obtained  by  means  of  w'ater,  are  called 
ejftntial ;  and  if  without  it,  whether  by  afcent  or  defcent,  empyreumatical. 

EJfeht’al  ojIs  always  contain  a  copious  acid  fpirit,  that  is  very  pene¬ 
trating  ;  by  means  whereof  they  effect  ftrange  folutions.  They  alfo  have 
feme  aromatic  parts,  upon  which  their  folutive  power  in  good  meafure 
depends.  By  (baking  thefe  oils  for  a  long  time  with  warm  water,  often 
poured  cn  a-fre(b,  they  part  with  their  acid  and  aromatic  fpirit ;  whence 
they  become  foft  and  unht  for  certain  folutions.  The  empyreumatical 
oils  are  polfefled  of  an  exceeding  fharp  fait,  which  gives  them  their 
faculty  of  diflolving.  (4)  And  Lilly,  under  thisclafs  are  contained  oils.  ' 
exfuding  from  the  earth ,  which  contain  a  large  proportion  of  acid  fait  j 
from  w  hence  they  obtain  their  power  of  diffolving  bodies. 

3.  Alcalme  Jpirituous  merftruums  make  the  third  cla fs  ,  and  thefe  ar zJLlcdint  foirl 
obtained  from  vegetables  and  animals.  But  to  give  the  clearer  notion™51"’ 
of  them,  we  mufi.  here  explain  v  hat  the  chemifls  mean  b>  fpirits  ;  for 
feveral  very  different  liquors  go  under  that  name.  Fluids  in  di  ft  illation, 
ufually  appear  tinder  two  dift.ind  forms,  and  are  either  feen  in  feparate 
drops,  adhering,  like  dew,  to  the  fides  of  the  receiver  ;  in  which  cafe 
•  ve  term  them  aqueous  fluids  \  or  eife  they  trickle  dow  n  in  certain  unc¬ 
tuous  veins  or  rivulets;  and  then  we  term  them  either  oils  or  fpirits  t 
oils  if  they  refufe  to  mix  with  w'ater,  and  fpirits  if  they  do  nor.  Spirits 
are  either  inflammable,  and  not  obtainable  without  a  previous  fermen¬ 
tation  ;  or  uninflammable,  which  may  be  either  alkaline  or  acid.  They 
are  thefe  alkaline  fpirits  w  hich  conflitute  this  third  cLfs  of  menflruums; 
and  may  be  defined  fubtile,  volatile  liquors,  that  run  in  veins  down  the 
fides  of  die  veffel  in  diftillarion,  will  not  take  fire,  but  mix  with  wa¬ 
ter,  and  contain  fome  alkaline. fait.  If  thefe  fpirits  be  committed,  to 
.  diflillation  with  chalk,  they  may  be  refolved  into  three  principles  ;  for* 
jhere  v  ill  firfi;  afeend  a  dry,  white,  volatile  file;  next  a  large  propor¬ 
tion  of  phlegm;  and  lafily,  when  the  fire  is  increafed,  a  frnall  portion 
of  a  fharp,  volatile,  fetid  oil.  Thefe  fibftances,  confidered  in  a  flate 
of  reparation,  have  names  affigned  them  denoting  their  fimplicity ;  but- 
in  a  mixed  (bate,  we  call  them  fpirits;  and  from  their  analyfis,  they  ap" 
pear  to  be  truly  faponaceous.  Thefe  fpirits  are  obtained,  (1  )  From, 
all  the  parts  of  animals,  un-lefs  we  except  the  milk  and  chyle,  which,  ’ 
perhaps,  are  not  fufficiently  ground  and  attenuated  for  that  purpofe,.. 

(2.)  From  all  plants  after  putrefaction.  And  (3.)  From  the  pungent  or- 
aromatic  tribe  of  vegetables,  as  muftard,  horfe-radifh,  feurvy-gnfs, 
without  putrefaction;  for  thefe  afford  a  fpirit  refolvable  into  the  three- 

%  -  .  principles; 
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principles  above-mentioned;  and  are  in  no  refped  diftinguifliable  from 
the  urinous  fpirits  of  animals. 

i  4.  Acid  fpirituous  menflruums  come  in  the  third  clafs.  Acid  fpirits  are 
fubtile,  volatile  liquors,  which  run  in  Veins  by  diflillation,  will  not 
burn  in  the  fire,  but  unite  with  w'ater,  and  have  a  very  four  and 
pungent  tafte.  Such  are  the  fpirit  of  verdigreafe,  or  Zvcelfers  alcaheft, 
fpirit  of  nitre,  oil  of  vitriol,  fpirit  of  fait,  fpirit  of  alum,  &c.  Thefe 
fpirits  confifl  of  a  large  portion  of  water,  and  a  little  acid  fait,  as  ap¬ 
pears  upon  their  analyfis :  for  if  oil  of  vitriol  *be  diftilled  from  dou¬ 
ble  its  weight  of  chalk,  it  will  yield  almoft  its  own  full  quantity 
of  phlegm  ;  which  does  not  proceed  from  the  chalk  employed;  for  this 
will  fcarce  afford  the  leaffc  water  by  the  moft  violent  fire  :  whence  oil 
of  vitriol  appears  to  contain  but  a  very  fmall  portion  of  acid.  Thefe 
fpirits  are  obtained,  (1.)  From  'vegetables ,  either  diftilled  with  water, 
or  after  fermentation;  for  all  plants  diffilled  with  w'ater,  afford  a  truly 
acid  liquor.  And  the  firft  running  of  the  water  obtained  by  diflilla¬ 
tion  from  balfams,  is  an  acid  fpirit.  (2.)  From  foffils ;  for  all  fofTil 
falts,  as  fal-gem,  nitre,  vitriol  and  alum,  as  wrell  as  fulphur,  &c.  borax 
only  excepted,  yield  acid  fpirits  by  diflillation.  But  from  animal  fub- 
flances,  no  acicl  fpirits  are  obtainable  ;  tho  ’tis  poffible  to  extra#  them 
from  thofe  impeded  animal  juices,  chyle  and  milk.  M.  Vieuffens  allures 
us,  he  could  gain  an  acid  fpirit  from  urine;  which,  indeed,  he  might: 
but  he  miflakes  in  taking  that  for  an  animal  acid,  which  proceeds  barely 
from  the  fea-falt  received  into  the  body. 

Acid  fpirits  are  commonly  divided  into  'volatile  and  fixed ,  tho  they  all 
are  volatile  except  oil  of  vitriol,  and  fpirit  of  fulphur  per  campanam\ 
and  thefe  may  eafily  be  rendered  Co.  If  oil  of  vitriol  be  contained  in 
an  urinal,  and  placed  in  boiling  water,  none  of  the  oil  will  exhale; 
tho  it  then  appears  by  the  thermometer  to  be  much  hotter  than  the 
water ;  whence  it  is  faid  to  be  fixed  .-  but  if  any  part  of  it  happens  to 
be  raifed,  it  nearly  refembles  oil  of  fulphur  per  campanam.  All  thefe 
fpirits,  except  vinegar,  feldom  contain  any  oil  or  earth.  Under  this 
clafs  we  may  likewife  rank  fome  native. acids,  tho  they  are  not  fpiri¬ 
tuous  ;  for  inflance,  verjuice,  the  juice  of  citrons,  lemmons, 

5.  Fermented,  inflammable  fpirits  make  up  the  fifth  clafs;  that  is,  li¬ 
quors  exceeding  fubtile  and  volatile,  which  run  in  rivulets  by  diflillation, 
mix  with  water,  and  are  wholly  combuflible  in  the  fire.  All  the  known 
vegetables,  that  do  not  of  themfelves  turn  alkalious,  will,  when  digefted, 
and  fermented  with  water,  afford  thefe  fpirits ;  tho  they  never  natu¬ 
rally  exifl  in  the  fubjeds  that  afford  them ;  and  can  never  be  obtained 
therefrom  without  a  previous  fermentation  :*nor  were  they  ever,  that 
I  know  of,  extraded  from  animal  or  mineral  fubflances.  Helmont ,  in¬ 
deed,  relates,  that  the  breath  of  a  man,  blown  up  the  anus ,  has  taken 
fire  :  but  if  the  phenomenon  were  true,  there  feems  to  have  been  no  more 
in  it,  than  that  an  inflammable  fpirit  was  here  produced  in  the  body,  from 
the  fpirituous  liquors  received  into  it.  ’Tis  alfo  afierted,  that  the  va¬ 
pours 
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pour  afcending  from  a  jukes,  has  in  the  winter  time  been  fired  by  the- 
flame  of  a  candle.  But  fuch  phenomena  feldom  appear  :  and  fuppofing 
them  real,  they  only  fhew  that  human  excrements  may,  by  fermentation 
or  putrefa&ion,  have  their  oleaginous  parts  fo  attenuated  as  to  become 
inflammable. 

6.  Fixed  alkalies  conflitute  the  fixth  clafs ;  which  are  gained  from  the  aflies  Fixed  xlkdiet., 
of  plants  burnt  by  a  vehement  fire,  that  carries  off  all  their  phlegm,  fpjric, 

and  oil.  The  term  alkali  takes  its  rife  from  the  word  kali,  by  clapping 
the  Arabic  particle  al  to  it.  Kali  is  the  name  of  a  plant  growing  in 
Egypt ,  about  the  mcuth  of  the  river  Nile,  that  proves  fait  upon  the 

tongue  ;  and  when  burnt  in  the  fire,  leaves  a  copious,  fixed  fait  behind 

in  the  afhes.  And  this  is  the  fait  which  comes  to  us  from  Scanderoon ,  . 

•  under  the  name  of  foda ,  and  is  a  principal  ingredient  in  glafs.  Thefe 

falts,*  fo  far  as  our  prefent  experience  reaches,  are  obtainable  from  no¬ 
thing  but  vegetables  ,•  for  that  fixed  fait  fometimes  gained  from  the  excre¬ 
ments,  blood,  or  urine  of  animals,  is  not  an  alkaline  but  a  fea-falt.  . 

And  from  fulfils  no  art  could  ever  yet  extract  them  ;  for  Tachenius  was 
miftaken  in  faying,  that  fal-gem,  fea-falt,  and  the  like,  were  partly  fixed 
alkalies.  Fixed  alkalies  are  difcoverable  by  their  obfiinately  enduring, 
the  fire,  their  corrofive  property,  their  urinous  tafie,  their  faculty  of 
turning  fome  fyrups  green,  and  their  conflid  with  acids.  They  are 
very  powerful  menflruums,  but  exert  not  their  force  till  dilfolved;  and 
therefore  will  not  corrode  dry  bodies.  The  ways  to  make  them 
ad  are  three  :  firfl,  by  fufing  them  in  the  fire ;  at  which  time  they  ap¬ 
pear  like  oil,  and  ad  with  very  great  violence  upon  fome  bodies  *  ,•  fe- 
condly,  by  dilfolving  them  in  water ;  and  thirdly,  by  fullering  them  to 
run  in  the  air;  which  is  a  much  better  way  of  purifying  thefe  falts 
than  by.  dilfolving  them  with  water  ;  for  if  filtred  after  they  have  been 
permitted  to  flow  in  the  air,  they  yield  no  more  fajces  in  water :  but 
after  being  dilfiolved  in  water,  they  depofite  a  copious  terreftrial  fedi- 
ment  if  expofed  to  the  air :  whence  there  is  no  queflion  but  they  are 
rendered  much  more  penetrating  by  being  dilfolved  in  the  air.  When 
thefe  fixed  alkalies  are  fufed  by  the  fire,  we  term  them  alkaline  falts; 
when  dilfolved  in  water,  lixiviums ;  and  when  run  by  the  air,  oils  per 
deliqaium. 

7.  Compound  falts  conflitute  the  feventh  clafs  r  we  define  them  faline  Compound  fdtti 
bodies,  w'hich  can  neither  be  called  acids  nor  alkalies.  This  definition  be¬ 
ing  negative,  may  feem  not  to  exprefs  the  nature  of  thefe  falts  ;  yet  it  is 

ftridly  exad :  and  whoever  bears  in  mind  the  general  definition  of  fait 
before  laid  down,  that  of  acid,  and  that  of  alkali,  will  from  thence 
conceive  a  clear  notion  of  a  compound  fait,  from  a  negation  of  the 
two  latter.  They  are  otherwife  called  fales  enixi ,  natural,  neutral,  hermo- 
phroditical,  faturated,  impregnated,  mixed,  and  adiaphorous  falts  ;  be- 
caufe  acid  faltsare  called  by  the  chemifls  male,  and  the  alkaline  female  j-  . 

*  As  upon  fand,  for  inftance,  which  they  thus  diflblve  fo  perfeftly  as  to  make  glafs  of  it. 

.  and: 
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and  becaufe  Helmora,  ‘ Tacbemus ,  &c.  thought  them  compofed  of  acids  and 
alkalies,  fo  put  together  as  to  give  the  appea  ance  of  neither.  And 
what  confirmed  them  in  this  opinion  was;  mat  they  yielded  *cid  fpirits 
by  diflillaticn.  Whence  they  inferred,  that  the  acid  fdcs  wem  here 
contained  in  the  alkaline,  as  (’tis  their  own  companion)  a  knife  is  con¬ 
tained  in  its  fheath  ,•  which,  therefore,  being  unfheathed  by  tne  fire, 
appear  in  their  own  form.  'I’o  try  if  there  was  any  truth  in  this  plau¬ 
sible  argument,  I  committed  a  pound  of  nitre  to  did  illation,  with  four 
times  its  weight  of  well-dried  potters-clay ;  and  upon  the  earth  remain¬ 
ing  in  the  retort,  after  the  operation  was  ended,  poured  waim  water, 
to  difcover  whether  any  fait  was  left  behind  ;  but  che  water  gained 
not  the  lead  faline  tade  thereby  ;  nor  did  it  manifeft  any  figns  of  etier- 
vefcence  when  fpirit  of  nitre  was  poured  thereon.  From  whence  it  ap¬ 
pears,  that  fpirit  of  nitre  is  not  made  by  any  unflieathing  of  thq  acid 
redding  in  the  alkaline  cells  of  the  nitre  ;  but  by  a  converdon  of  the 
parts  that  w  ere  not  acid  before,  into  fuch  as  are  acid  ;  otherwife  the 
whole  body  of  the  nitre  could  never  be  turned  into  acid  fpirit.  We 
mud  own,  indeed,  if  oil  of  tartar  per  deliquium ,  be  poured  upon  fpirit 
of  nitre  ;  falt-petre,  or  fomething  very  like  it,  will  thereby  be  regene¬ 
rated  :  but  we  mud  not  infer  from  hence,  that  this  is  the  way  which 
nature  employs  to  make  it. 

Thefe  cctnpound  [alts  are  fal  ammoniac,  nitre,  fea-fult,  f.d-ge.m,  borax, 
and  the  alums  and  vitriols  of  all  kinds  :  for  thefe  difiblve  in  water,  flow 
at  Are,  as  long  as  they  retain  their  faline  -nature,  and  are  neither  acids 
nor  alkalies.  Alums  are  converted  into  vitriols  by  a  deny  matter,  and 
chalk  into  the  fame  by  an  acid  one  ,•  and  if  an  acid  lays  hold  of  a  femi- me¬ 
tal,  it  turns  it  to  a  vitriol  fui generis  :  which  appears  to  be  the  re-fon  w  hy 
thefe  v  ere  called  compound  [alts.  Add  to  this,  that  chemids  found  them- 
felves  able,  by  their  art,  varioufly  ro  compound  and  transform  Chine  bo¬ 
dies.  Thus  if  you  fet  a  parcel  of  fea-falt,  or  fal-n§m,  over -a  Hre,  able 
to  exhale  its  fiperfluous  moidure,  and  yet  not  bring  it  to  fufion,  and 
afterwards  calcine,  decrepitate,  and  grind  it  with  bole,  and  place  it 
in  a  vehement  fFe  ;  ’twill  become  volatile,  tho  before  it  was  dx-ed  ; 
moift,  tho  before  it  was  dry;  acid,  tho  before  it  was  neutral;  and  ap¬ 
pear  in  the  form  of  a  liquid  fpirit  of  fea-falr.  7" hen  facurate  this 
fpirit  w  ith  oil  of  tartar  per  delicjuium ,  and  fea-falt  w  ill  be  regenerated, 
and  appear  in  its  natural  form,  tho  made  artificially*.  Once  more,  pour 
this  fpirit  of  fait  upon  a  volatile  animal  fait,  and  there  w  ill  be  presented 
you  a  fal-ammoniac,  which  is  neither  acid  nor  alkali,  tho  made  from 
both.  Thus  nitre  too,  w  hich  is  a  fixed  adiaphorous  fait,  will,  if  drilled 
from  bole,  yield  a  volatile,  acid  fpirit,  that  being  mixed  with  a  vo¬ 
latile  alkali,  becomes  fixed  nitre  again. 

Under  this  clafs  we  alfo  range  artificial  falts ,  of  which  there  are  various 
kinds;  and  much  better  adapted  to  medicinal  and  chemical  ufes  than 
thofe  afforded  by  nature  ;  fuch  is  the  'Terra  foliata  philofipborunty  or  the 
regenerated  tartar  of  Sennertus ;  which  proves  an  exquidte  menftruum  for 

metals. 
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metals,  and  opens  them  fo  as  to  make  them  afford  admirable  tin&ur'es. 

Siich  alfo  is  Paracelfus's  Samech,  or  Tartarus  tartariz.atus ,  by  means  whereof 
myrrh,  which  otherwife  proves  of  fuch  difficult  folution^  is  readily  dif- 
folved.  Indeed  thefe  compound  falts  are  fo  efficacious,  both  in  che- 
miftry  and  medicine,  that  I  make  no  queftion  but  univerfal  deob* 
ftruents  will,  at  length,  be  obtained  from  them  :  for  no  part  of  chemiflry 
lies  more  open  for  difcovery,  nor  can  a  chemift  promife  himfelf  greater 
glory  or  gain  from  any  other  quarter,  than  this  wide  field  of  men- 
ilruums  and  remedies. 

To  this  clafs  belong  alfo  the  ejfentificated  falts ,  as  they  are  barba- 
roufly  called,  which  confift  of  an  alkaline  fait  mixed  up,  (i.)  With  an 
exprttffed  oil ;  as  in  Venice  fope,  for  inftance,  which  is  an  excellent  de- 
obflruent.  (2.)  With  a  diftilled  oil,  as  in  the  fope  of  Starkey ,  which 
alfo  admirably  opens  obftrudfions.  And,  (3.)  With  highly  rectified  fpi- 
rit  of  wine,  as  in  the  tin&ure  of  fait  of  tartar,  which  proves  a  power-  * 
ful  menftruum  in  extradting  the  tindtures  of  amber,  myrrh,  and  gum-lac. 

Thefe  falts  may  be  differently  compofed  at  pleafure,  from  any  fubjedf, 
whether  .of  the  vegetable,  animal,  or  foffil  kingdom  ;  and  by  diffolving 
them  in  water,  or  fufing  them  by  fire,  they  will  be  converted  into  the 
*moft  effedual  menftruums.  Thus,  if  to  any  fixed  or  volatile  alkali,  you 
add  the  acid  drawn  from  a  faline  body,  a  compound  fait  will  be  thereby 
pn  duced  ;  but  if  fuch  an  alkali  be  united  with  an  oil  obtained  either 
from  animal  or  vegetable  fubftances,  ’twill  therewith  compofe  a’  fope, 
or  ejfentificated  fait ,  retaining  the  nature  or  ejfence  of  the  oil  employed 
in  the  compofition. 

Mr.  Boyle  promifed  us  a  treatife  of  the  chemical  deflruclion  of  falts  ; 
and  ’tis  great  pity  that  he  failed  to  publifh  it;  the  knowledge  of  falts 
being  of  the  utmoft  importance.  I  hope,  however,  that  what  has  hi¬ 
therto  been  faid,  will  convey  a  clear  notion  of  their  natures,  differences, 
and  ufes.  The  antients  acknowledged,  that  without  knowing  the  dif¬ 
ferences  of  falts,  there  was  no  coming  at  the  cabinet  of  fecrets.  The 
moderns  openly  declare  this  to  be  the  only  key  that  can  uulock  the 
treafures  of  Hermes.  And  Helmont  bids  us,  if  we  connot  attain  to  the 
alkahefi ,  learn  to  render  fixed. falts  volatile  ;  whereby  a  fubftitute  may 
be  obtained  for  that  univerfal  folvent. 

8.  j Various-  compofltions  of  the  feven  preceding  claffes ,  make  the  ei 
laft  clafs  of  particular  fluid  folvents  ,*  tho  it  may  admit  of  a  doubt  whe  ffmfi. 
ther  more  than  three  of  them  can  at  once  be  mixed  to  equal  advantage. 

Thus  if  Starkey’s  fope,  which  is  made  of  the  .ethereal  oil  of  turpen¬ 
tine,  and  purified  fait  of  tartar,  be  exquifitely  united  with  highly  rec¬ 
tified  fpirit  of  wine,  the  adtive  principles  of  the  compofition,  namely, 
the  fait,  oil,  and  fpirit,  retain  their  full  force;  but  if  more  ingredients 
were  added,  *tis  a  chance  tiiat  the  virtues  of  fome  of  them  would  be 
prejudiced  thereby.  However,  the  manners  of  varying  and  differently 
compounding  of  them  are  endlefs.  And  here  I  cannot  but  wifh  that 
menftruums  of  all  kinds  were  feverally  applied  to  the  human  calculus ; 
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for  I  think  there  is  fome  reafon  to  hope  that  its  foivent  may  be  difco-» 
vered.  There  are  bodies  in  nature  that  adt  after  a  peculiar  manner 
-in  conjundion  with  others  :  thus  that  fubtile  alkali,  fpirit  of  urine, 
being  united  with  rectified  fpirit  of  wine,  makes  the  offa  alba  of  Hel- 
mont ;  a  menftruum  fo  powerful  as  to  dilTolve  various  bodies,  which 
without  it  were  infoluble. 

Tbe  nature  of  I#  From  what  we  have- here  laid  down  of  .menftruums,  it  appears, 
menftfuums.^  that  none  of  them  can  ad,  unlefs  firft  put  into  motion ;  and  that  they 
produce  not  their  effeds  by  any  irradiation ,  as  Helmont  w'ould  have  it. 
A  load-ftone  that  is  abfolutely  and  in  all  refpeds  at  reft,  could-  never 
furely  ad  upon  iron,-  but  muft,  by  a  near  approach  thereto,  have  its 
parts  put  into  motion  :  and  if  this  be  the  cafe  in  a  magnet,  with  much 
more  reafon  may  the  like  be  allowed  of  menftruums. 

2.  Some  menftruums  have  a  principle  of  motion  within  themfelves, 

‘  whereby  they  are  determined  to  run  into  the  embraces  of  particular 

bodies,  and  diflolve  them ,-  the  motion  of  the  foivent  and  folvend  being 
reciprocal,  according  to  Sir  Ifaac  Newtons  dodrine  of  attradion.  And 
indeed  it  does  appear  from  phyfical  obfervations  and  experiments,  that 
the  Creator  has  not  only  eftablifhed  mechanical  principles,  whereby, 
bodies  in  general  are  moved ;  but  alfo  given  a  particular  ftrudure  to 
fome,  w  hich  remaining  entire,  is  the  caufe  of  operations  in  them,  that 
they  would  not  otherwife  manifeft  :  whence  it  is  that  load-ftones  attrad 
iron,  and  eledrics  lighter  bodies,  tho  without  diftolving  them. 

3.  Other  menftruums  are  brought  to  ad  by  a  foreign  force  imprefled 
upon  them;  which  may  be  deriv’d,  (1.)  From  fire;  a  higher  degree 
whereof  will  caufe  a  menftruum  to  diffolve  a  body  it  would  not  other- 
wife  touch.  Thus  in  a  very  cold  feafon  Aqua  fortis  will  not  work  upon 
filver  ;  tho  the  natural  heat  of  a  man’s  hand  might  excite  it  to  adion. 
(2.)  From  water,  which  quickens  the  adion  of  menftruums  by  diffolving 
them.  (3.)  From  the  air,  which  by  its  heat,  motion,  vapours  or  effluvia, 
may  ftir  them  up,  and  add  to  their  force.  (4.)  From  triture,  of  which 
there  are  three  kinds  ;  for  it  may  be  exercifed  between  folids  and  folids, 
between  fluids  and  folids,  and  between  fluids  and  fluids. 

4.  But  it  is  not  every  menftruum,  tho  ever  fo  violently  agitated,  that 
w'ill  diffolve  every  body  ;  particular  bodies  requiring  appropriate  men- 

.  ftruums  to  feparate  their  parts.  Aqua  fortis  will  not  diflolve  gold,  tho 
made  to  boil  upon  it,  nor  Aqua  regia  filver ;  yet  the  latter  menftruum 
eafily  diffolves  gold,  and  the  former  filver.  On  the  other  hand,  there 
are  menftruums  which  fcarce  manifeft  any  motion  at  all  when  applied 
to  bodies,  yet  diflolve  them  thoroughly.  Menftruums,  therefore,  do  not 
aft  by  their  acrimony,  or  the  other  common  properties  of  bodies;  but 
there  muft  be  fome  particular  and  fecret  relation  between  t;he  foivent 
and  the  folvend,  w'hich  can  only  be  found  out  by  experiment. 

If  a  quantity  of  Englijh  chalk  be  put  into  wrater,  the  water  will  not 
diflolve  it,  even  tho  made  to  boil,  and  tho  a  ftrong,  fixed  alkali  be 
added  thereto ;  but  if  you  drop  a  little  vinegar  upon  them,  the  chalk 
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will  prefently  begin  to  fall  afunder,  and  by  pouring  on  of  more,  be 
turned  to  a  watry  liquid  ;  ladly,  add  a  little  fait  of  tartar,  and  it  will 
precipitate  the  chalk  into  a  calx.  Whence  we  have  another  clear  ex- 
.  ample,  that  the  vehement  motion  of  a  mendruum  will  not  always  enable 
it  to  ad ;  and  that  fome  other  principle  is  required  to  fit  it  for  action. 
Every  natural  body  mud  condd  of  certain  minute  parts,  that  are  not 
phyjically  divifible  into  fmaller  ;  for  wre  are  not  here  concerned  with  the 
mathematical  conception  of  infinite  divifibility.  Thus  if  a  grain  of  gold 
were  divided  into  a  thoufand  equal  parts,  each  part  would  dill  be  gold  ; 
and  if  every  one  of  thofe  parts  could  be  again  divided  into  a  thoufand 
others,  each  of  thefe  would  dill  be  gold,  and  a  certain  portion  of  the 
original  grain.  And  if  this  divifion  be  not  fubtile  enough,  it  might 
be  carried  on  farther,  till  at  length  we  arrived  at  the  fmalled  phydcal 
particle,  beyond  which  it  could  not  be  divided  by  any  natural  power.; 
as  having  no  pore,  and  being  too  fmall  to  receive  the  external  force 
of  other  natural  bodies,  fo  immenfely  larger  than  it  felf.  This  fmalled 
phydcal  particle,  I,  with  Democritus,  call  an  atom;  not  that  it  is  abfo- 
lutely  incapable  of  any  farther  dividon,  but  becaufe  no  external  phy¬ 
dcal  force  can  refolve  it.  Now  this  atom  mud  have  fome  furface  and 
fome  figure  ;  fuppodng  therefore  there  were  two  of  them  alike  in  all 
refpeds,  and  for  indance  cubical;  if  thefe  fhould  be  clap’d  together,  fo 
that  their  tw  o  oppodte  faces  perfectly  touched  in  all  points,  without  leaving 
the  lead  pore  between  them,  then  Tis  plain  that  no  mendruum  could 
podibly  feparate  them  ;  as  being  unable  to  enter  wrhere  there  is  no  pore  : 
but  if  thefe  tw^o  corpufcles  were  fet  together,  fo  as  to  leave  pores  be¬ 
tween  their  junctures,  a  mendruum  fitly  difpofed,  might  Aide  in  thereat, 
and  effect  a  feparation.  Hence  it  appears,  that  mendruums  cannot  ad, 
unlefs  they  be  in  contact  with  the  bodies  they  are  to  diffolve  ;  nor  then 
neither,  if  they  do  not  communicate  fome  motion  to  thefe  bodies :  con- 
fequently  the  adion  of  folution  is  the  removal  of  the  parts  of  a  body 
from  their  former  cohedons,  at  the  fame  time  that  they  are  kept  afunder, 
.and  not  differed  to  fall  into  cohedon  again. 

The  adion  of  mendruums,  therefore,  depends  drft  upon  their  ind- 
huating  themfelves  between  the  parts  of  the  bodies  they  are  to  diifolve ;  • 
and  fecondly,  upon  the  agitation  given  thereto.  But  to  clear  this  up 
the  better,  W'e  mud  obferve  there  are  two  things  requidte  to  the  co¬ 
hedon  of  the  parts  of  bodies;  viz,,  that  their  furfaces  be  in  contad,  and 
that  the  parts  be  compreffed  towards,  or  be  mutually  attradive  of  each 
other.  Bare  contad  could  never  caufe  cohedon ;  fome  other  power,  as 
either  compreffion  or  attradion,  is  abfolutely  requidte  thereto.  Every 
folution,  therefore,  is  the  dedrudion  of  this  contad  of  parts,  and  the 
fufpendon  of  their  attradive  force,  or  that  power  which  tended  to  com- 
prefs  them  together.  But  this  requires  that  the  folvent  fhould  indnuate 
it.  felf  between  the  parts  of  the  folvend,  and  fhake  them  on  all  ddes 
till  it  overcomes  the  force  w'herewith  they  cohere  together;  and  by 
throw  ing  them  off  to  a  certain*  diftance  from  each  other,  prevent  their 
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contaft,  .and  the  exertion  oi  uieir  attractive  power.  And  fuch,  in  effeft, 
is  the  aft  ion  of  all  mendruums  ;  nor  can  bodies  be  diflolved  by  any  other 
means  in  nature.  Hence  appears  the  reafon  why  all  mendruums  cannot 
diflolve  all  bodies  :  for  if  the  pores  of  the  body  to  be  diflolved  are  fo 
{mail,  or  fo  difpofed,  that  the  mendruum  cannot  find  entrance  thereat ; 
and  if  they  prove  fo  wide  that  the  mendruum  palfes  them  with  too 
great  eafe,  no  folution  can  poflibly  follow.  And  this  fhews  us  the  dif¬ 
ficulty,  not  to  fay  impracticability,  of  finding  an  univerfal  folvent,  fuch 
as  the  alcaheff  of  Paracelfus  and  Helmont. 

There  are  four  conditions  required  in  mendruums,  to  render  them 
^otof  men-  capable  of  didolving  bodies  to  perfeftion. 

ftruuras.  i.  The  fird  is  a  due  proportion  between  the  fize  of  the  corpufcles 

of  the  mendruum,  and  the  pores  of  the  body  to  be  diflolved  thereby  : 
for  if  the  particles  of  the  mendruum  are  too  fmall  and  fine,  they 
may  be  eafily  tranfmitted  thro’ the  pores  of  the  folvend,  without  pro¬ 
ducing  their  effeft :  and  if  they  were  too  large,  they  could  not  gain 
admittance  between  the  parts  they  fhould  feparate.  And  hence  it  is 
that  faline  mendruums  reduced  to  the  confidence  of  oil,  w  ill  fcarce  aft 
at  all  upon  thofe  bodies  they  would  otherwife  eagerly  fret  afunder.  Thus 
the  dronged  fpirit  of  nitre  will  not  touch  filver,  till  diluted,  or  weakned, 
as  they  term  it,  w'ith  water ;  but  then  thoroughly  difiolves  it.  The 
fame  mendruum  will  not  touch  lead  before  it  be  let  down  with  twelve 
times  its  quantity  of  water  ;  and  oil  of  vitriol  will  not  corrode  iron 
without  a  proportion  of  that  weakning  liquor.  And  this  lets  us  fee  the 
great  midake  of  thofe  who  think  all  mendruums  diflolve  the  better,  the 
purer  they  are  made,  or  the  higher  they  are  rectified. 

2.  The  fecond  qualification  is  a  determinate  figure  of  their  corpufcles 
with  regard,  to  the  pores  of  the  folvend  :  for  the  pores  of  different 
bodies  are  differently  figured  ,*  and  confequently  require  particles  of 
fuitable  figures'  to  enter  them.  And  this  may  be  a  reafon  why  the 
fame  mendruum  is  not  able  to  diflolve  all  kinds  of  bodies  ;  and  why 
•fome  mendruums,  by  a  change  made  in  the  figure  of  their  particles,, 
lofe  their  power  of  diffolving.  Thus  oil  of  vitriol,  by  being  digeded 
with  fpirit  of  wine,  becomes  unfit  to  diflolve  fome  metals;  and  fpirit 
•  of  nitre,  wrhich  either  alone,  or  diluted  with  water,  diflolves  all  metals- 
except  gold  ;  will  touch  none  of  them  after  ’tis  dulcified,  as  they  call 
it,  by  being  digeded  with  fpirit  of  wine ;  but,  upon  filver,  for  indance, 
only  gains  a  red  tinfture.  Thus  alfo  fpirit  of  fait,  or  Aqua  regia , 
treated  after  the  fame  manner,  will  not  diflolve  gold,  but  only  grow 
yellow  thereon.  And  M.  Homlerg  has  obferved,  that  by  long  continued 
digedion,  with  fire,  the  dronged  acids  will  lofe  their  folutive  virtue : 
but  digedion  feems  to  be  no  more  than  a  continual  triture,  w'hereby 
a  change  is  brought  upon  the  parts  of  the  bodies  digeded.  On  the 
other  hand,  we  find  by  Mr.  Boyle's  writings,  that  many  bodies  have, 
by  digedion,  acquired  the  faculty  of  diflolving,  which  they  had  not  at 
all  before.  Thus  the  globules  of  quick-filver,  being  of  themfelves 
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round,  and  confequent.y  unntto  corrod-e  bodies,  acquire  Spicula,  or  fharp 
points,  from  Aqua  fortis ,  if*  diflolved  therein  ;  which  render  it  an  unfafe 
internal  medicine.*  Spirit  of  fait  will  not  dilTolve  crude  mercury  ;  but, 
as  Mr.  Boyle  obferves,  if  the  mercury  be  firfl  diflolved  in  fpirit  of  nitre, 
and  afterwards  reduced  to  a  calx  by  the  fire,  this  calx  will  eafily  open  * 
to  the  former  fpirit.  From  all  which,  we  conclude  that  a  change  of 
figure  either  in  the  component  parts  of  the  menflruum,  or  the  pores  of 
the  folvend,  may  or  may  not  determine  the  adion  of  the  two  to  fo- 
lution. 

3.  The  third  qualification  requifite  to  the  adion  of  menflruums  is  fo- 
lidity  and  fliffne fs  of  parts.  The  folidity  of  a  body  is  known  by  its 
weight,  as  we  learn  from  mechanics  j  and  the  heavier  the  matter,  the 
greater,  cateris  paribus ,  is  its  moment  or  motion ;  and  the  flronger  its* 
adion. 

The  relative  rigidity  and  folidity  of  parts  between  the  folvent  and  the 
folvend,  may  exceedingly  vary  the  force  of  menflruums.  The  writers  of 
mechanics  fuppofe  their  inflruments,  as  levers  for  infiance,  inflexible,  or 
infinitely  ftiff;  which  makes  their  force  and  flrength  the  greatefl  that 
’  is  poffible  :  and  this  flift'nefs  depends  upon  the  immutability  of  their 
figure.  Now  a  body  that  is  fliff  ads  very  differently  from  one  that  is 
flexible.  A  knife  of  brafs,  or  lead,  will  not  cut  like  one  of  fleel  or  iron,. 
We  have  an  inflance  of  the  great  force  of  the  rigidity  of  particles  from 
what  we  take  in  at  the  mouth;  which  we  call  alimental,  if  it  proves 
fo  yielding  that  its  nature  may  be  changed  into  ours,  by  the  force 
refiding  in  the  body.  ;  if  w  hat  we  receive  this  way  has  only  that  fliffnefs 
as  to  caufe  fome  change  in  our  b.  dies,  at  the  fame  time  that  it  felf  is 
changed  thereby,  we  call  it  a  medicine;  but  if  it  proves  fo  rigid  as  to 
be  infuperable  by  the  natural  adions  of  the  flomach,  intefiines,  &c.  and 
alters  the  body  to  its  deflrudion,  we  properly  term  it  a  poifon.  Rigidity 
will  caufe  an  imprefled  motion  to  be  communicated  with  the  greater  force  ; 
and  its  quantity  is  known  in  bodies  by  the  greater  or  lefs  refiflance  they 
make  to  a  change  of  their  figure,  and  their  degree  of  mutability. 

This  dodrine  holds  true  of  menflruums  ;  and  therefore,  as  metals  are 
the  ftiffefl  bodies  in  nature,  Jtis  impoflible  to  diffolve  them  kindly  by 
any  thing  but  metals.  Tho  mercury  be  diflolved  a  thoufand  feveral 
times  in  Aqua  fortis ,  it  always  appears  the  fame  upon  redudion  ;  and 
gold  will  for  ever  remain  unchanged.  And  hence  it  is,  that  no  vege¬ 
table  or  animal  menflruums  can  refolve  metals  into  their  firfl  princi¬ 
ples.  Whence  thofe  fayings  fo  common  in  the  mouths  of  chemifls,  ‘  Me- 
*  4  tals  are  only  aded  upon  by  metals ;  mercurials  are  diflolved  only  by  tner- 

*  curials  ;  metals  open  to  nothing  but  the  matter  whereof  they  are  com- 

*  pofed,6*c/  And  hence  it  was  the  elder  Helmont  declared,  that  *  All  men- 
c  flruums  which  exert  any  force  upon  metals,  only  exhaufl  their  flrength, 

4  and  weary  themfelves  out  thereon,  without  effeding  a  thorough  diflolu- 
4  tion/  The  mofl  powerful  and  rigid  menflruums,  therefore,  are  obtained 
from  the  foflil  kingdom;  the  next  powerful  after  thefe  from  the  vege¬ 
table 
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table;  and  the  weakeft,  fofteft,  and  moft  changeable  of  all,  from  the 
animal  kingdom  :  but  fait  of  tartar,  the  produd  of  a  vegetable,  is  by 
the  elder  Helmont ,  fubftituted  even  for  the  alcaheft.  '  M.  Homberg ,  by  a 
courfe  of  digeftions,  continued  for  feveral  months,  found  that  menftruums 
*  obtained  from  foftils,  as  oil  of  vitriol,  oil  of  fulphur  per  campanam ,  fpirit 
of  nitre,  fpirit  of  alum,  &c.  long  remained  unaltered  ;  that  thofefrom  ve¬ 
getables,  as  verjuice,  vinegar,  and  the  like,  were  foon  changed  and 
weakned ;  but  thofe  from  animals  fooneft  of  all. 

4.  The  fourth  and  laft  qualification,  is  a  fit  difpofition  of  the  corpufcles 
of  the  menftruum,  when  received  into  the  pores  of  the  folvend,  to  make 
fome  ftay  there,  and  not  immediately  pals  thro'  them,  but  ad  every 
way  upon  the  body,  as  they  move  toward  the  external  furface  thereof. 
TJnlefs  this  were  the  cafe,  no  folution  could  ever  be  made :  for  if  the 
particles  of  a  menftruum,  when  received  into  the  pores  of  the  folvend, 
were  not  to  move  forwards,  they  would  conftitute  one  body  therewith  ; 
whence  no  feparation  of  parts  could  poftibly  enfue.  There  is,  therefore, 
requifite  to  this  adion,  fome  caufe  able  to  drive  on  the  particles  of 
the  menftruum,  after  they  are  admitted  into  ’the  pores  of  the  folvend ; 
tho  not  with  a  free  and  eafy  motion.  This  impulfe  may  proceed  from 
the  air,  triture,  &c .  but  perhaps  principally  from  the  never-ceafing  adion 
of  fire  ;  for  all  other  bodies,  if  fingly  confidered,  or  as  having  a  fe- 
parate  and  independent  exiftence,  muft  remain  at  reft  for  want  of  an 
attradive  power  to  excite  them.  Thus  even  water  would  be  a  move- 
iefs  body,  were  not  the  fire  contained  therein  to  agitate  its  parts,  and 
keep  them  in  a  fluor;  for  deprive  it  of  this,  and  -it  will  immediately 
be  converted  into  folid  ice.  Now,  fire  exerts  but  little  adion  upon 
uniform  and  perfedly  fmooth  bodies;  as  gold,  from  the  great  homoge¬ 
neity  of  its  parts,  fcarce  fuffers  any  alteration  by  it ;  whilft  wood,  for 
the  contrary  reafon,  has  a  great  change  made  in  its  parts  thereby. 
Whence  we  may  infer,  that  the  corpufcles  of  a  menftruum  ought  fo  to 
be  ftruck  into  the  pores  of  the  body  to  be  difl'olved,  that  fome  difli- 
militude,  difference,  or  heterogeneity  of  parts,  may  thence  arife ;  as  would 
happen  if  the  particles  of  the  menftruum  entered  the  pores  of  the  body 
with  one  end,  whilft  the  other  ftuck  out  above  its  furface :  in  which 
cafe,  the  fire,  by  striking  upon  all  the  extant  parts,  would  wedge  them 
in  farther,  and  thereby  effed  the  diftolution.  But  if  the  whole  par¬ 
ticle  fhould  at  once  enter,  fo  as  to  conftitute  one  homogeneous  body 
with  the  folvend,  no  diftolution  would  thereby  be  procured.  And  this 
gives  us  the  reafon  why  heat,  tho  in  general  it  promotes  diftolution  in 
bodies,  by  caufing  the  ambient-  fluids  to  impinge  with  the  greater  force  • 
upon  the  extant  parts  of  the  menftruum,  may,  in  fome  cafes,  prove  an 
impediment  thereto ;  by.  driving  the  corpufcles  of  the  menftruum  fo  far 
into  the  pores  of  the  folvend  as  to  leave  no  part  of  them  extant,  or 
expofed  to  the  force  or  agitation  which  fhould  bring  about  the  folution. 
Thus  the  flowers  of  zink,  when  boiled  in  vinegar,  remain  untouched 
therein,  like  fo  muchfand ;  yet  will  prefently  diftolve,  if  the  vinegar  be 
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poured  on  cold  :  the  fame  alfo  happens  in  a  mixture  of  iron  and  tin ; 
whence,  poffibly,  zink  is  a  compoiition  of  thofe  two -metals.  On  the 
other  hand,  there  are  fome  folutions  that  require  the  afiittance  of  heat ; 
for  inftance,  fpirit  of  nitre  will  not  diflolve  mercury  without  it.  But 
it  is  not  ftridly  true,  we  fee,  that  all  folutions  will  be  the  better  per¬ 
formed,  the  greater  is  the  heat  employed  to  make  them.  Diifolutions 
are  carried  on  in  the  greateft  perfection,  when  the  corpufcles  of  .a 
menftruum,  received  into  the  pores  of  the  folvend,  are  refitted  by  the 
way ;  yet  continue  moving,  tho  flowly,  forwards.  Upon  the  whole,  it 
appears,  that  every  menttruum  requires  a  certain  fize,  gravity,  and  mo¬ 
tion  of  its  parts,  to  determine  it  to  adion  ,•  after  being  applied  to 
the  body  whereon  it  is  defigned  to  ad.  This  application  is  made  by 
means  of  gravity,  without  which  one  body  could  never  be  applied  to 
another ;  but  this  gravity  varies  with  the  quantity  of  the  atmofphere 
concerned whence  falts  cannot  be  made  to  ad  as  folvents  in  the  ex- 
haufted  receiver ;  and  all  things  lofe  their  tafte  upon  the  tops  of  very 
high  mountains. 

From  what  we  have  hitherto  laid  down  of  menttruums,  we  may  General  con- 
draw  this  general  conclufion  ,•  that  as  the  primary  elements  of  bodies  are  c/hu/°re/edi^ 
never  dilfolved,  all  the  chemical  folutions,  made  by  means  of  menttruums,  doctrine, 
reach  no  farther  than  to  feparate  one  primary  element  from  another  ; 
the  particles  of  the  firft  compofition  being  absolutely  foil'd,  wfith  regard 
to  chemical  operations  ,•  fince  their  pores,  if  they  have  any,  are  imper¬ 
vious  to  the  fineft  particles  of  our  folvents  ,*  on  which  account,  they 
may,  with  regard  thereto,  be.  well  enough  fuppofed  to  have  none  :  for 
there  mutt  of  neceflity  be  a  certain  proportion  between  the  particles 
.  of  the  folvent,  and  the  pores  of  the  folvend.  I  cannot  recoiled  any 
experiment  w  hereby  either  fire  or  air  appeared  to  be  changed  ;  and 
fome  will  quettion  whether  the  particles  of  water  are  capable  of  alte¬ 
ration,  if,  by  any  means,  it  could  be  obtained  perfedly  pure.  It  fhould 
feem  to  me,  that  God  originally  divided  matter  into  numberlefs  particles 
infinitely  fmall,  and  uncapable  of  any  farther  alteration  or  change,  by 
the  eftablifhed  powders  of  nature  ;  and  that  the  refolution  of  bodies 
into  thefe  original  corpufcles,  is  the  utmott  effed  of  chemiftry  ;  beyond 
which  it  cannot  go,  in  the  bufinefs  of  folutions  *.  But  thefe  elemen¬ 
tary  corpufcles  only  feem  incapable  of  farther  change  or  feparation 
of  parts,  becaufe  they  are  perfedly  folid,  or  at  Ieaft'becaufe  their  pores 
are  too  fmall  to  be  entered  by  any  bodies  in  nature.  Thus  pure  oil 
of  vitriol  will  not  touch  iron,  nor  fpirit  of  nitre  filver,  till  diluted  with 
water ;  whence  it  evidently  appears,  that  the  faline  corpufcles  of  the 


*  Sir  Ifaac  Newton  feems  to  be  of  opinion, 
that  even  the  fmalleft  clufter,  or  moft  fimple 
compofition  of  thefe  primary  particles,  if  not 
the  primary  particles  themfelves,  may  be  dif- 
folved  by  means  of  fermentation  ;  and  that  if 
the  original  corpufcles,  or  primary  particles  of 


gold,  for  inftance,  could  once  be  brought  to 
ferment,  whereby  they  would  be  broke  into 
ftill  finer  particles,  that  metal  might  be  changed 
into  any  other  body  in  nature.  Vide  apud 
Harris  Lexicon  Technic,  in  Initio. 

Oil,  ' 
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oil,  or  fpirit,  were  at  fir  it  too  grofs  to  get  in  at  the  pores  of  the  metal ; 
which  they  were- enabled  to  enter,  when  diffolved  and  broke  into  finer 
fpicula  by  the- water.  That  the  menftruum,  in  this  cafe,  really  enters 
the  pores  of  the  metal,  appears  from-  hence,  that  if  a  dram  of  filver 
be  put  into  an  ounce  of  ftrong  fpirit  of  nitre,  diluted  with  a  due  pro¬ 
portion  of  water,  the  diffolution  will  immediately  be  effected  ,-  after 
which,  if  the  water  be  evaporated  or  drawn  off,  it  will  prove  infipid 
upon  the  tongue,  and  leave  all  the  acid  behind,  united  with  the  filver, 
into  a  mafs  of  thin,  feparable  plates,  which  are  ftrongly  corrofive. 
Whence  it  is  manifeft,  that  the  acid  of  the  nitre,  which,  by  the  af- 
fiftance  of  the  water,  difiolved  the '  metal,  entered,  and  fo  ftrongly 
fixed  it  felf  in  its  pores,  as  not  to  quit  them  with  the  water  that  was 
afterwards  drawn  off.  And  this  remaining  mafs,  being  dried  and  fufed, 
becomes  the  Lapis  infernalis. 

The  corpufcles  of  every  menftruum  are,  therefore,  to  be.  confidered 
as  a  parcel  of  fmall  wedges,  of  a  determinate  figure,  fize,  ftiffnefs 
and  gravity,  driven  by  the  preflure  of  the  air,  or  the  adion  of  fire, 
with  a  certain  force,  into  the  pores  of  bodies ;  which,  if  they  pafs 
not  too  freely ;  they  dilate,  raife,  disjoin,  fhake  afunder,  and  throw 
oft  their  parts;  break  their  cohefions,  and  prevent  their  returning  into 
them-  again.  And  thus  we  have  mechanically  explained  the  adions  of 
raenftruums  ;  but  there  are  other  effects  of 'them  not  yet  reduced  under 
this  obvious  notion  :  the  principles  of  their  motion  remaining  utterly 
unknown  to  us,  tho  we  are  acquain.ed  with  the  laws  thereof. 
n  It  will  here  be  convenient,  by  way  of  corollary,  from  the  doctrine 
i  hitherto  delivered  of  menftruums,  to  give  the  feveral  particulars  it 
leads  to. 

1.  And  firft  we  may  fee  that  motion  alone  is  not  the  caufe  of  the 
diftolving  power  in  menftruums. 

2.  That  we  cannot  judge  of  their  force  d  priori,  or  from  the  man¬ 
ner  wherein  they  a  fled  our  fenfes,  or  the  organs  of  tafte,  touch,  &c. 
for  corrofivenefs  to  the  tongue,  or  other  parts,  is  no  proof  of  a  f  ftutive 
power  with  regard  to  other  bodies.  Experiment  alone  can  inform  us 
in  this  point :  ’tis  this  which  fhews  us  that  Aqua  fortis,  tho  it  eats  into 
the  flefii,  w'ill  not  touch  gold,  yet  readily  difl’olves  the  other  fix  metals ; 
that  oil  of  tartar  per  deliquium ,  tho  it  corrodes  many  parts  of  the  hu¬ 
man  body,  is  a  preferver  of  the  teeth,  if  ufed  with  caution  ;  that  Aqua 
fortis ,  tho  fiery,  and  vehemently  corroding  upon  the  palate,  will  not 
touch  wax,  tho  it  prefently  frets  metals,  afunder  ;  that  oil,  tho  almoft 
infipid,  fcentlefs,  and  fcarce  capable  of  giving  pain,  even  when  applied 
to  the  eyes,  will  make  a  thorough  folution  of  fulphur,  which  neither 
Aqua  fortis ,  Aqua  regia,  fpirit  of  fait,  oil  of  vitriol,  nor  Mr.  Boyle* Sr  men- 
firuum  peracntum  would  effed  ,-  that ’air  and  water,  tho  perfedly  tafte- 
lefs,  fret  iron  into  ruft,  copper  into  verdigreafe,  and  diffolve  falts,  which 
the  higheft  fpirit  of  wine,  that  burns  the  mouth,  will  not  touch  j  and 
iaftly,  that  fo  innocent  and  harmlefs  a  fpirit  may,  by  bare  diftillation,  be 

gained 
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gained  from  common  bread,  as  to  be  drank  with  fafety,  or  poured  into 
wouncs  without  caufing  pain ;  which  is  yet  fo  powerful  and  wonderful 
a  menhruum,  that  it  will  dilfolve  hones,  as  Mr.  Boyle  difcovered. 

3.  That  the  hardnefs  or  hrength  of  a  body  neither  retards  nor  pro¬ 
motes  its  dilfolution.  Pure  gold,  that  has  been  refined  with  antimony, 
is  fo  foft,  that  it  cannot  be  worked  alone  ,•  and  heel,  artificially  tem¬ 
pered,  fo  hard,  that  it  w  ill  cut  fuch  gold  in  pieces  ;  yet  any  common 
acid  will  diflolve  the  heel,  but  not  touch  gold  :  and  by  means  of  a 
{lender  thread,  drenched  in  fuch  an  acid,  may  the  hrongeh  iron-bars 
be  dextroufly  cut  or  fawed  afunder.  We  cannot,  therefore,  fay  of  a  men- 
hruum,  it  is  weak ,  and  confequently  unable  to  dilfolve  hard  bodies ;  nor 
becaufe  a  menhruum  diholves  hard  bodies ,-  that  it  muh,  therefore,  dif- 
folve  foft  ones  for  we  experience  the  contrary  every  day.  Aqua  fortis , 
which  is  capable  of  fretting  metals  and  hones  afunder,  exerts  no  force 
at  all  upon  wax;  wherewith,  if  any  vefiel  be  lined,  you  may  therein  pre- 
.  ferve  the  moh  volatile  and  corrofive  liquors,  as  w'ell  as  in  thofe  of  glafs. 
Vinegar,  which  may  be  applied  to  the  foft  parts  of  the  body  without 
prejudice  to  them,  will  yet  corrode  the  bones,  the  teeth,  and  coral,  into 
brittle  plates  or  fhavings  ,-  and  iron  into  a  crocus.  Coral,  whofe  tincture 
the  moh  violent  menhruums  will  not  extract,  eafily  parts  with  its  fine 
red  colour  to  new  milk,  upon  being  boiled  therewith ;  and  thereby  be¬ 
comes  white  it  felf.  And  lead,  tho  a  foft  body,  will  not  yield  to  the 
hrongeh  acids  ,-  but  readily  opens  to  the  juice  of  lemmons,  or  fpirit  of 
nitre,  diluted  with  twelve  times  its  quantity  of  water. 

4.  That  we  cannot  from  particular  inhances  of  corrofivenefs  in  a  men- 
ftruum,  argue  its  folutive  power  in  the  general ,-  for  we  frequently  prefer 
a  reputed  weak  menhruum  to  a  hronger.  Thus,  tho  oil  of  almonds  be 
eheemed  fo  feeble  or  mild,  and  rectified  oil  of  vitriol  fo  powerful  and 
corrofive  a  folvent,  yet  fulphur  will  be  entirely  taken  up  by  the  former, 
but  remain  untouched  by  the  latter.  And  wax,  as  was  before  obferved, 
will  be  in  no  wife  prejudiced  by  the  moh  violent  and  corrofive  liquors; 
which  gives  us  leave  to  hope,  that  tho  the  human  calculus  has  hitherto 
refihed  the  force  of  the  hrongeh  alkaline  and  acid  menhruums,  yet  a 
proper  one  may  be  found  to  difiolve  it,  by  injeftion,  without  hurting 
the  bladder  wherein  ’tis  lodged  :  the  hardeh  of  common  hones  are 
diffolvable  by  liquors  that  will  not  touch  fome  other  bodies  ;  why, 
therefore,  may  there  not  be  prepared  a  menhruum  capable  of  difiolving 
the  hone  in  the  bladder,  without  prejudicing  the  part  that  contains 
it  ?  Various  folutions  are  performable  in  velfels  of  glafs,  and  thofe  of 
other  fubhances,  if  defended  on  the  infide  by  wax  ;  without  the  leafl 
damage  to  the  vefifels,  or  their  lining.  From  all  which  particulars,  it 
plainly  appears,  that  the  powers  of  menhruums  are  only  to  be  deter¬ 
mined  by  experiments.  It  will,  therefore,  be  convenient  to  lay  down 
from  experiment  the  laws  of  their  a&ion,  and  add  fome  rules  for  their 
dire&ion  and  management. 
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1.  Alkaline  menftruums ,  whether  fixed  or  volatile ,  dijjolve  mcft  of  the  bo~ 
menftruums.n  0/  dies  which  acids  do  not  meddle  with.  Thus  every  alkali,  as  fpirit  of  harts¬ 
horn,  fpirit  of  human  blood,  &c.  fo  thoroughly  dillolves  fulphur,  which 
no  acid  will  touch,  renders  it  fo  eafy  to  mix  with  water,  and  breaks 
and  grinds  its  parts  to  fuch  a  degree  of  finenefs,  that  it  is  never  re¬ 
ducible  to  fulphjur  again.  And  this  holds  true  of  every  fulphur. 

2.  Acid  menftruums ,  whether  volatile  or  fixed ,  dijfolve  mo  ft  bodies  that  prove 
infoluble  by  fuch  as  are  alkaline.  Thus  all  metals  are  diifolvable  by  acids, 
and  none  of  them,  except  copper  and  iron,  by  alkalies.  Crabs-eyes  dif- 
folve  readily  in  acids,  but  fcarce  unite  with  alkalies.  Oil  of  tartar  per 
deliquium  will  not  corrode,  but  gives  whitenefs  to  the  teeth  and  bones 
that  are  found,  and  is  therefore  ufed  in  the  preparation  of  skeletons  j 
but  Aqua  fortis ,  vinegar,  or  other  acids,  would  prefently  diiTolve  them. 
And  hence  it  is  that  acids  commonly  fet  the  teeth  on  edge,  namely, 
by  beginning  to  corrode  them.  ’Tis,  therefore,  a  very  ill  pradice  to 
clean  the  teeth  with  acid  preparations  ;  which,  as  they  take  away  the  . 
roughnefs  and  leave  them  white,  eat  away  their  fubftance,  as  w'e  find 
by  the  pradice  of  empirics,  who  venture  to  make  ufe  even  of  oil  of 
vitriol,  and  the  like,  for  that  purpofe. 

3 .  All  acids  have  not  equally  the  power  of  diffolving  all  bodies  ;  but  fome 
dijfolve  one  body ,  and  fome  another.  Thus  vinegar  excellently  diffolves 
lead,  which  Aqua  fortis  will  not  do,  unlefs  with  water  it  be  let  down 
to  the  ftrength  of  vinegar.  Aqua  fortis  dillolves  all  metals  except  gold, 
which  it  cannot  be  brought  to  touch.  And  the  fame  is  to  be  under- 
flood  of  alkalies. 

4.  Every  fpirituous  menftruum  has  a  peculiar  fubjeSl  whereon  it  operates , 
which  will  not  open  to  another.  And  the  fame  holds  true  of  all  kinds 
of  folvents,  according  to  the  various  claffes  under  which  they  are 
ranged.  We  fhall  aflign  to  each  its  proper  objeds,  in  the  following 
rules  for  the  ordering  and  procuring  their  folutions. 

Rules  for  the  ’Tis  the  office  of  fome  menftruums  to  prepare  the  way  for  the 

rt«TlppUcanonOperations  of  others,  which  wrould  otherwife  have  no  effed  upon  the 
of  menftruums.  bodies  they  were  defigned  to  diflolve.  Thus  alkaline  menftruums  di- 
pepa£rfol*0  gefted  with  fulphur,  render  it  foluble  both  in  fpirit  of  wine  and  water, 
vends  for  foi-  wherein  it  would,  without  fuch  digeftion,  be  abfolutely  irrefolvable. 

Mr.  Boyle  relates  a  great  number  of  experiments,  whereby  he  in 
vain  attempted  to  extrad  the  tindure  of  fulphur :  but  Dr.  IVillis 
has  a  method  of  doing  it,  by  firft  opening  the  body  of  the  fulphur 
with  fait  of  tartar  ,•  w'hereby  he  obtained  a  very  rich  tindure.  Thus 
metalline  ores,  and  antimony,  will,  when  opened  with  alkaline  falts,  yield 
a  tindure  in  fpirit  of  wine.  But  no  fulphureous  and  bituminous  bodies, 
tho  boiled  ever  fo  long  in  aqueous  liquors,  will  be  brought  to  unite 
therewith,  unlefs  they  be  previoufly  opened  by  alkalies.  None  of  the 
metals,  befides  copper  and  iron,  will  yield  to  alkalies  ;  but  if  any  of 
them,  as  filver,  for  inftance,  ftiould  firft  be  corroded  by  an  acid,  then 
cryftallized,  and  afterwards  reduced  to  a  calx,  this  calx  will  readily 

open 
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open  to  alkalies,  and  be  exceedingly  changed  by  digefting  with  the  fixed 
kiud  thereof.  And  upon  this  foundation  it  was  that  M ’•  Homberg  ad¬ 
vanced  and  experienced  a  method  of  refolving  metals  into  their  firft 
principles ;  for  alkalies,  by  abforbing  and  drinking  in  the  fulphureous 
part  of  metals,  leave  their  mercury  behind.  Hence  it  appears,  that 
acids  and  alkalies  may  mutually  aflifl  each  other  in  the  refolution  of 
bodies  ;  w  hich  is  a  great  and  ufeful  fecret  in  chemiftry. 

2.  Aqueous  menjiruums  take  up,  (1.)  From  the  'vegetable  kingdom ,  all  To  determine 
manner  of  falts,  fpirits,  faponaceous  and  gummy  bodies,  properly'  fo ^Joul'men- 
called  ;  but  unite  not  with  oils,  rofins,  balfams,  pitch,  colophony,  andjtruums. 
eartn.  (2.)  From  the  animal  kingdom ,  falts,  fpirits,  faponaceous  and  glu¬ 
tinous  fubftances,  which  are  only  animal  juices  boiled  to  that  con- 
fiftence  ;  but  not  fuch  as  are  fat,  undtuous,  or  earthy.  (3.)  From  the 

foffil  kingdom ,  falts,  and  any  faline,  aqueous,  or  faponaceous  body  (for 
faponaceous  earths  have  been  lately  difcovered)  and  a  few  of  thofe  that 
are  bituminous  ;  but  touch  not  fuch  as  are  oily,  fulphureous,  metalline,  • 
ftony,  earthy,  and  abundance  that  are  bituminous.  But  all  this  is  to 
be  underftood  of  menftruums  purely  aqueous ;  for  if  other  bodies  be 
mixed  with  them,  their  a&ion  will  be  altered  thereby.  Thus,  for  ex¬ 
ample,  if  rain  water  has  any  mixture  of  fait,  it  will  corrode  iron  and 
copper,  which  it  wmuld  not  touch  if  it  were  pure. 

3.  Sulphureous  and  oily  menjiruums  will  not  of  themfelves  ad  upon  any  For  fuch  at  are 
things  that  are  aqueous,  faline,  or  earthy  ;  but  only  on  fuch  as  are  {ul-MP,)Ure0US  «-ni 
phureous  and  oily,  viz,  fulphurs,  pitch,  bitumens,  rofins,  and  the  like.°'J‘ 

Thus  fulphureous  menttruums  diflolve  the  fpirituous  and  oily  parts  from 
vegetables,  but  leave  the  others  untouched  :  and  oils  boiled  up  with  . 
the  fame,  extract  only  their  odour,  and  more  fubtile  virtues.  Spirit  of 
turpentine,  however,  thoroughly  diifolves  the  harder  gums,  as  that  of 
copal  and  caranna,  and  therebv  makes  the  mod  beautiful  varni/hes  ;  tho 
thefe  gums  thus  yield  to  no  other  oil  or  fait.  Thefe  menftruums  alfo  diifolve 
no  fubjedts  of  the  animal  kingdom,  but  fuch  as  are  oily,  fulphureous,  or 
undtuous  and  nothing  but  bitumens,  fulphurs,  amber,  and  jet,  from  thofe 
of  the  fofiil.  Admirable  tindlures  are  extracted  from  fofiils  by  oils  : 
thus  by  digefting  oil  of  turpentine  for  a  month,  upon  antimony  re¬ 
duced  to  an  impalpable  powder,  we  gain  a  fine  red  tindture,  of  great 
virtue  in  the  leprofy  and  all  foulnefles  of.  the  blood  ,*  tho  it  fcarce  dif¬ 
fers  from  the  tindture  of  common  fulphur,  obtained  with  the  fame  men- 
ftruum  ;  as  being  given  by  the  fulphur  of  the  antimony,  which  in  reality 
is  common  fulphur.  And  thus  oil  will  draw  an  abominable  tindture 
from  cobalt,  by  uniting  wdth  the  arfenic  it  contains.  Whence  we  may 
conclude,  that  all  oils  which  grow  red  upon  bodies,  do  fo  by  diifolving 
their  fulphur. 

An  experiment  related  by  Mr.  Boyle ,  has  led  fome  people  into  a 
belief  that  oils  are  folvents  for  copper  ;  tho  he  only  tells  us,  if  pure 
oil-olive,  newly  imported  from  Italy ,  be  without  farther  preparation  ap¬ 
plied  to  that  metal,  it  will  corrode  the  fame,  and  grow  green  thereon. 

Z  2  2  But 
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But  this  folutive  power  proceeds  merely  from  the  vegetable  fpirit  where¬ 
with  that  oil  conftantly  abounds ;  for  if  the  fame  oil  be  thoroughly  pu¬ 
rified  by  means  of  fait  of  tartar,  it  will  have  no  fuch  effed  upon 
copper.  And  the  fame  fpirit  it  is  in  oil,  that  makes  it  appear  to 
corrode  iron. 

.  4.  The  mefi  pure  and  inflammable  fpirituous  menflruumy  called  alcohol  or 

exc[uifltely  reBified  fpirit  of  wine ,  unites  with,  or  diifolves  all  aqueous, 
faponaceous,  unduous,  and  refinous  bodies,*  but  meddles  not  with  falts, 
earth,  and  fulphur,  tho  it  drinks  in  the  other  foffil  oils. 

5.  Pure  alkalies ,  whether  volatile  or  fixed,  diffolve  all  aqueous,  fa- 
line,  and  faponaceous  bodies,  as  alfo  whatever  is  coagulated  by  acids ; 
great  numbers  of  which  kind  of  bodies  they,  therefore,  make  fluid.  They 
likewife  ad  upon  fulphureous  and  oleaginous  bodies,  either  by  decoc¬ 
tion,  digeftion,  or  diftillation ;  and  bring  metals  into  a  fluor,  if  firfi 
opened  by  acids.  They  moreover  exert  their  force  upon  all  gummy 
and  refinous  fubjeds,  and  open  them  fo  as  to  render  them  eafy  to 
mix  with  water,  and  capable  of  yielding  their  tindures  to  fpirituous 
menfiruums.  Thus  pure  fpirit  of  wine  will  readily  extrad  a  tindure 
from  myrrh,  or  gum-lac,  if  they  be  firfi  opened  by  fait  of  tartar,*  tho 
it  could  hardly  be  gained  by  any  other  means  whatfoever.  But  it  muft 
here  be  remarked,  that  many  vegetable  ingredients  will  be  fo  fcorched 
up  by  alkalies,  made  too  firong  for  the  purpofe,  as  fcarce  to  yield  any 
tindure  at  all.  Thus,  if  in  preparing  Elixir  proprietatis ,  firong  oil  of 
tartar  be,  by  it  felf,  poured  upon  the  aloes,  myrrh,  and  faffron,  they  will 
be  burnt  up  thereby,  and  not  give  colour  to  the  medicine  ;  but  if 
that  oil  be  diluted  with  water,  before  ’tis  put  upon  the  ingredients, 
the  operation  will  be  performed  to  great  advantage.  The  fame  thing 
holds  true  in  extrading  the  tindure  of  gum-lac  ;  for  unlefs  the  oil  of 
tartar  be  here  diluted,  it  will  burn  the  gum,  as  it  were,  to  a  coal. 
And  thus  fixed  alkalies  are  of  admirable  ufe  in  preparing  bodies  to 
admit  the  adions  of  fome  folvents.  Boil  fulphur  ever  fo  long  in  wa¬ 
ter,  and  it  will  not  be  diflolved  thereby;  but  add  a  little  fait  of  tartar  to 
the  decodion,  and  a  perfed  folution  will  prefently  enfue.  And  by  means 
of  this  contrivance,  water  may  be  made  to  take  up  many  bodies  that  it 
would  not  otherwife  touch.  Oils  will  unite  with  alkalies,  and  by  that 
means  conftitute  fope  ;  but  pure  inflammable  fpirit  refufes  to  meddle 
with  alkalies,*  yet  having  the  property  of  difl'olving  oil,  it  alfo  may  be 
made  to  diflfolve  the  alkali  contained  therein.  ’Twere  a  very  difficult 
task  diredly  to  diffolve  fulphur  in  pure  fpirit  of  wine  ;  but  ’tis  eafily 
done,  by  firfi  boiling  the  fulphur  with  an  alkaline  fait,  or  diflfolving 
it  in  oil,  and  then  digefting  it  with  the  fpirit.  By  thus  making  ufe 
of  an  intermediate  menftruum  it  was  that  a  crafty  chemift  impofed  upon 
the  Bifhop  of  Cologn,  by  felling  to  him  a  fham  tindure  of  gold,  at  an 
exorbitant  price.  This  artift  took,  fuppofe,  half  an  ounce  of  gold,  and 
two  or  three  ounces  of  antimony,  fufed  them  together  into  a  brittle 

mafs, 
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mafs,  and  afterwards  ground  them  into  an  impalpable  powder,  which 
he,  for  a  long  time,  digefted  with  a  fixed  alkali,  run  per  deliqutum  in  the 
air,  and  afterwards  with  pure  fpirit  of  wine  ;  and  the  liquor  afforded 
by  the  procefs  he  called  tinfture  of  gold,  or  Aurum  potabile.  But  it  was 
eafy  for  thofe  to  have  difcovered  the  cheat,  who  knew  that  antimony 
contains  a  fulphur,  which  being  melted  with  gold,  renders  it  brittle 
and  pulverable  ;  and  that  all  fulphurs,  if  diffolved  by  alkalies,  are  there¬ 
by  rendered  foluble  in  pure  fpirit  of  wine,  which  will  not  thence  be 
enabled  to  take  up  a  metal ;  fo  that  the  gold  here  remained  at  the 
bottom,  and  might  eafily  be  reduced  to  its  priftine  form ;  the  liquor 
fvimming  over  it  being  only  a  bare  tin&ure  of  fulphur,  which  would 
entirely  evaporate  by  heat. 

6.  Acid  menftruums  join  themfelves  to,  and  confequently  diffolve  all  kinds^ 
of  aqueous  liquors  and  ardent  fpirits,  as  may  appear  from  the  manner 
of  dulcifying  fpirit  of  nitre  and  fpirit  of  fait  ;  and  mix  fo  intimately 
with  all  oils,  as  therewith  to  afford  true,  artificial  fulphur;  as  we  evi¬ 
dently  fee  from  that  which  is  produced  upon  the  union  of  oil  of  vi¬ 
triol  and  oil- olive.  They  likewife  fret  afunder,  fplit,  crack,  diffolve, 
or  reduce  to  powder,  all  kinds  of  earths,  ftones,  gems,  calces ,  teftaceous 
and  petrified  bodies,  bones,  corals,  the  human  calculus ,  tho  this  be  per- 
formable  only  by  fpirit  of  nitre  ;  and  laftly,  all  the  metals  :  fo  that  there 
is  fcarce  any  thing  able  to  withftand  their  force.  No  wonder  then 
that  Hannibal  could  break  rocks,  and  gain  a  paffage  for  his  army  over 
the  Alps  by  means  of  them.  And  by  means  hereof  it  is,  that  the  ma- 
gifteries  of  pearls,  crabs*eyes,  &c.  are  made  ;  for  after  the  diffolution 
is  over,  ’tis  eafy  to  precipitate  thofe  fubftances  out  of  the  menftruums, 
by  adding  a  fixed  alkali  thereto.  Acid  menftruums  are  of  three  kinds, 
being  either  gained  from  minerals,  crude  vegetables,  or  vegetables  after 
they  have  been  fermented. 

i.  Mineral  acids  are  thofe  of  fea-falt,  fal-gem,  nitre,  fulphur,  alum,  vi¬ 
triol,  and  antimony,  which  contains  an  aftual  fulphur,  exceedingly  like  the 
common  ;  whence  proceeds  its  acid.  All  thefe  acids,  except  that  of 
fulphur  and  antimony,  are  different  from  one  another  ;  and  according 
to  M-  Homberg,  all  falts  do  not  participate  of  the  fame  acid.  Spirit  of 
fea-falt  diflolves  gold,  which  other  acids  will  not  touch  ;  fpirit  of  nitre 
fhakes  the  parts  of  the  human  calculus  afunder,  tho  no  other  acid  will 
do  the  fame;  fpirit  of  fulphur  will  not  work  upon  filver,  which  yields 
to  all  the  other  acids,  e '7c-  from  whence  there  manifeftly  appears  to  be 
a  difference  in  the  nature  of  thefe  acids.  Mineral  acids  have  this  peculiar 
to  them,  that  they  are  excellently  adapted  to  dilfolve  bodies  of  the 
hardeft  texture,  and  principally  metals  but  particular  y  their  mercury, 
wherewith  they  readily  unite ;  leaving  their  fulphur  untouched.  There 
is  no  known  acid  capable  of  dilfolving  the  fulphur  of  iron  or  antimony, 
which  is  plentifully  lodg’d  in  them  both  ;  but  almoft  any  acid  that  is  well 
prepared,  as  Aqua  fortis.  Aqua  regiay  fpirit  of  alum,  &c.  will  take  up  their 
mercurial  part,  and, with  it  Ihoot  into  cryftals.  This  therefore  is  pe-# 

culiar 
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culiar  to  mineral  acids,  that  they  diffdve  metals  with  regard  to  their  me¬ 
talline  nature,  and  thence  form  their  vitriols;  the  whole  art  of  whofe 
preparation  depends  upon  feparating  the  mercurial  part  of  metals  from  the 
fulphureous,  which  is  effe&ed  by  diffolving  them  in  acids.  Thus  if  we 
would  know  what  metal  any  fulphureous  mineral  contains,  ’tis  but  put¬ 
ting  it  to  difiolve  in  a  proper  acid,  and  the  metalline  part  will  be 
thereby  feparated  from  the  fulphur,  and  may  eafily  be  precipitated  out 
of  the  menflruum,  by  prefenting  another  metal  thereto,  whereon  it  may 
ad  more  forcibly  than  upon  the  former ;  which  is  a  method  employed 
to  make  an  acid  let  fall  the  metal  it  had  diffolved.  Hence  gold, 
which  contains  but  very  little  fulphur,  is  perfedly  diffolved  by  them  ; 
whilfl  lead,  tin,  and  the  femi-metals,  which  are  largely  flocked  therewith, 
are  difficultly  feparated  and  formed  into  crvflals.  Acids  in  diffolving 
metals,  do  not  tranfmute,  but  divide  them  into  parts  of  the  fame  nature  : 
Tho  we  cannot,  for  want  of  experiments,  fay  how  far  they  may  ad 
upon  iron.  But  fince  in  all  folutions  the  adion  between  the  menflruum 
and  the  body  to  be  diffolved,  is  reciprocal ;  it  concerns  us  to  fhew  how 
and  by  what  means  acids  fometimes  receive  a  change  in  diffolving  of 
metals.  Now  if  a  metal  has  any  earthy  parts  mixed  along  with  it, 
the  menflruum  mull  needs  be  greatly  altered  thereby ;  becaufe  acid  and 
earthy  bodies  exercife  an  hofiility,  and  mortify  one  another.  Such 
earthy  metals  are  iron,  tin,  and  lead,  whereby  the  menflruum  is  blunted 
and  deaden’d.  But  if  the  folvend  be  purely  metalline  or  mercurial,  it 
will  fcarce  work  any  change  in  the  folvent.  Such  pure  metals  as  thefe 
.are  gold  and  mercury,  from  whence  the  menflruums  may  be  recovered 
without  any  confiderable  lofs  of  force. 

All  the  acid  fpirits  are  reducible  to  three  capital  ones ;  viz.  fpirit 
of  fea-falt,  fpirit  of  fulphur,  and  fpirit  of  nitre  :  and  thefe  three  prove 
proper  folvents  for  mofl  folfils,  but  particularly  for  faline  and  earthy 
bodies.  But  every  acid  will  not  work  upon  every  foffil }  thus  fulphur  is 
not  diffolved  by  fpirit  of  fait  nor  fpirit  of  nitre.  All  earthy  fubflances 
.open  to  acids,  as  fand,  chalk,  the  teflaceous  bodies,  &c-  but  the  mer¬ 
curial  part  of  metals  is  diffolvable  only  on  certain  conditions.  Aqua 
regia ,  or  fpirit  of  fea-falt,  joins  it  felf  with  gold,  copper,  antimony, 
and  zink,  marcafite,  or  golden  bifmuth.  Aqua  fortis  works^  upon  all  the 
metals  except  gold  and  tin.  Spirit  of  vitriol  will  not  touch  gold  or 
filver,  lead  or  tin,  but  eagerly  corrodes,  and  thoroughly  diffolves  iron 
.and  copper.  Whence  we  fee  that  the  adion  of  acid  menflruums  cannot 
be  determined  a  priori,  w  ithout  particular  experiments 

2.  Vegetable  acids ,  are  either  native,' as  the  juice  of  lemmons,  and  al- 
mofl  all  fummer  fruits  ;  or  diflilled,  and  that  either  before  or  after  fer¬ 
mentation,  as  the  acid  fpirit  of  box-wood,  &c.  and  of  honey,  manna,  &c. 
(i.)  The  native  acid  juices  exert  a  great  folutive  force  upon  all  the 
metals  except  gold  ;  as  alfo  upon  various  other  foffils,  as  fulphur,  anti¬ 
mony,  marcafites,  &c.  Thus  if  an  acid  apple  be  cut  with  a  knife,  the 
blade  wdll  be  corr.oded  and  turned  vitriolic  by  the  juice  that  is  left 
*  thereon ;  unlefs  the  knife  were  prefently  wiped.  And  thus,  as  we  fre¬ 
quently 
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quently  find,  the  juice  of  lemmons  corrodes  and  changes  the  colour  of 
pewter  veftfels,  which  vinegar  will  not  do.  Nay,  thefe  mild  and  gentle  na¬ 
tive  acids  will  more  kindly  work  upon,  and  more  thoroughly  diftfolve,  iron, 
tin,  lead  and  copper,  than  the  ftrong  acid  fpirits,  becaufe  of  the  fulphur, 
or  oil,  which  fuch  metals  contain  \  which  opens  the  eafieft  to  thofe  weak 
menftruums.  The  next  in  order  to  thefe  native  vegetable  juices,  ob¬ 
tained  by  expreffion,  are,  (2.)  The  acid  liquors  procured  from  unfer- 
mented  vegetables  by  diftillation,  as  particularly  from  fome  ponderous 
woods,  as  that  of  box,  guaiacum,  juniper,  &c.  which  muft  be  cut  into 
chips  before  they  are  diftilled.  Thefe  acid  liquors  diflolve  feveral  me¬ 
tals,  and  other  mineral  bodies,  after  a  particular  manner  ;  and  are  ca¬ 
pable  of  being  rendered  exceeding  ftrong.  If  the  diftilled  fpirit  of 
guaiacum  be  exquifitely  freed  from  its  oil,  which  ufually  adheres  in  great 
plenty  thereto,  it  proves  violently  acid.  (3 .)  The  vegetable  acids  obtained 
by  means  of  fermentation,  are  thofe  of  honey,  manna,  fugar,  beer,  &c. 
which  turn  to  a  vinegar  that  yields  a  very  penetrating  fpirit  by  diftillation. 
If  from  a  hundred  pints  of  this  vinegar,  there  be  firft  drawn  ninety-five 
of  phlegm,  all  that  rifes  after  will  be  an  acid  fpirit  that  will  diftfolve  copper 
into  cryftals  ;  which  being  again  diftilled,  afford  a  very  ftrong  and  powerful 
menftruum,  that  greatly  impofed  upon  Zvoelfer ,  who  miftook  it  for  the  al- 
caheft  of  Paracelfus.  Thefe  acids  diftfolve  all  the  metals,  except  gold, 
filver,  and  mercury  ;  but  they  receive  ftrange  changes  from  fome  of  them, 
as  from  iron,  lead,  and  tin;  whereby  they  are  mortified,  and  almoft  de¬ 
prived  of  their  force.  And  if  vegetable  acids  grow  fweet  upon  the  body 
they  diftfolve,  they  always  fuffer  fome  diminution  of  their  ftrength  ;  as 
is  vifible  in  the  cafe  of  lead  diftfolved  with  vinegar  :  but  when  they 
acquire  no  fvveetnefs  upon  the  folvend,  as  happens  in  their  adtion  upon 
copper,  filver,  and  mercury,  they  conftantly  come  off  fiiarper  and  more 
rigid  than  when  they  were  put  on.  The  antients  talked  much  of  an 
Acetum  radicatum ;  that  is,  ftrong  vinegar  poured  back  upon  its  own 
tartar:  and  indeed  it  is  an  excellent  and  pretty  general  folvent. 

3.  Animal  acids ,  I  believe,  will,  if  we  thoroughly  confider  the  thing, 
appear  to  be  only  notional,  and  to  have  no  exiftence  in  nature  ;  for 
the  acids  which  are  fometimes  obtained  from  milk,  chyle,  urine  or 
the  excrements,  and  by  fome  called  animal  acids,  do  not  properly  pro¬ 
ceed  from  the  parts  of  the  animals  themfelves,  but  from  w  hat  they  take 
in  for  their  nouriftiment,  and  have  not  yet  converted  and  aflimilated 
into  their  ow  n  fubftance.  It  has  been  alledged,  that  ants,  by  diftilla¬ 
tion,  afford  an  acid  fpirit ;  tho  I  could  never  be  fo  happy  as  to  obtain 
it,  yet  I  have  often  diftilled  them  in  hopes  thereof;  but,  on  the  con¬ 
trary,  they  always  yielded  me  a  fetid  alkaline  one.  JTis  true,  indeed, 
if  the  ants  be  committed  to  diftillation,  together  with  the  nefts  they 
are  found  in,  fomething  of  an  acid  liquor  may  be  thence  procured  : 
this,  how'ever,  is  not  owing  to  the  infe&s,  but  the  leaves  and  other 
vegetable  fubftances  whereof  their  nefts  are  compofed.  In  like  manner, 
an  acid  fpirit  is  obtainable  from  bees  by  diftillation;  but  then  it  pro¬ 
ceeds. 
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ceeds  not  from  the  animals  themfelves,  but  the  wax  and  honey  where¬ 
with  they  are  ftored,  and  which  are  mdifpucably  vegetable  fubftances. 
In  fhort,  from  all  the  pure  infers  I  have  hitherto  treated  by  diftilla- 
tion,  I  obtained  a  large  quantity  of  volatile  alkaline  fait,  but  never  any 
acid.  M.  Homberg,  indeed,  declares  himfelf  to  have  extracted  an  acid 
from  human  blood ;  but  that  might  eafily  be  the  fea-falt  which  is  plen¬ 
tifully  lodged  therein  *.  We  fhall  now  add,  by  way  of  corollary  to  our 
dodtrine  of  acid  menftruums,  that  all  acid  folvents  affume  a  J aline  form  with 
the  bodies  they  dijfolve.  Thus  if  the  folution  of  coral,  made  with  vinegar, 
be  evaporated  to  a  pellicle,  and  afterwards  fet  in  a  cool  place,  it  will 
flioot  into  faline,  tranfparent  cryftals.  And  the  fame  holds  true  of 
metalline  folutions,  made  with  acids  ;  from  whence  are  obtained  the 
falts  of  metals,  both  artificial,  as  we  fee  in  the  fait  orcry  ftals  of  iron, 
lilver,  lead,  &c.  and  natural,  as  in  vitriols  ;  which  are  nothing  more 
than  metallic  glebes,  corroded  and  dilfolved  into  a  faline  form  by  an 
acid  fpirit.  This  alfo  is  the  cafe  in  the  folution  of  (tones,  effected  by 
acids  ;  as  appears  by  the  manner  wherein  alum  is  made  from  chalk  : 
for  alum  is  no  more  than  chalk  corroded  by  an  acid,  and  thereby  made 
to  appear  in  that  faline  form  wherein  ’tis  found. 

°f  ’The  allion  and  powers  of  adiaphorous  or  neutral  falts ,  can  fcarce  pof- 
fibly  be  known  and  determined.  By  neutral  falts  I  mean  fuch  as  fea- 
falt,  fal  gem,  nitre,  fal-ammoniac,  borax,  vitriol,  alum,  falts  artificially 
compounded,  or  re-compounded,  as  the  Tartarum  tartariz,atum,  ‘Tartarum 
i vitriolatum ,  regenerated  falts,  and  th e  Sales  volatiles  oleofi-  Almoft  all  the 
bodies  in  nature  are  the  fubje&s  of  their  adion ;  yet  have  they  fome 
fpecific  property,  whereby  they  fometimes  diffolve  particular  bodies  that 
other  menftruums  will  not  touch.  Thus  vitriol,  fea-falt,  and  nitre,  boiled 
together  in  water,  make  a  menftruum  that  diffolves  gold  into  a  red 
tindure,  as  we  find  from  T’achenius  and  If  HiUandus  \  tho  it  were  in 


*  M.  Homberg)  one  would  have  thought, 
proceeded  with  a  deal  of  caution  in  the  expe¬ 
riment,  or  analyfis,  whereby  he  obtained  this 
difputed  acid  from  human  blood  j  folljcitoufly 
avoiding  the  ufe  of  any  ingredient,  or  addition, 
in  his  diftillation,  that  might  be  fufpeCted  to 
contain  the  lead  proportion  of  acid.  For  this 
purpofe  he  made  choice  of  the  caput  mortuum 
of  human  blood  it  felf.  The  fait  thus  ob¬ 
tained,  he  thought  juftly  entitled  to  the  name 
of  acid  j  becaufe  upon  particular  experiments, 
purpofely  made,  he  found  it  had  all  the  pro¬ 
perties  or  characters  of  an  acid :  and  one 
would  think  he  was  too  judicious  a  chemift  to 
be  impofed  upon  in  this  cafe  by  fea-falt ;  which 
he  could  not  but  know  was  plentifully  lodged 
in  the  blood  *  nay,  himfelf  exprefly  tells  us, 
that  he  obtained  it  from  all  animal  fubflances. 
But  as  reafoning,  without  experiments,  ought 


(never  to  be  trufted  in  chemiftry,  whofe  office 
it  is  to  make  them,  we  fhall  drop  all  argu¬ 
ment,  and  recommend  this  experiment  to  be 
carefully  repeated,  whereby  fo  material  a  point 
may,  if  poffible,  at  length  be  fettled.  It  may 
give  great  light  into  the  animal  oeconomy,  and 
the  theory  of  difeafes,  and  direCt  us  to  the  ufe 
of  proper  remedies  to  know  for  certain  whether 
there  is  or  is  not  contained  in  the  human  bo¬ 
dy  any  thing  deferving  the  name  of  a  real 
acid.  M.  Vteuffens  affirms.  Dr.  Pit  cam  de¬ 
nies,  and  Mr.  Boyle ,  who  feems  a  neuter  in  the 
cafe,  is  prefled  into  the  fervice,  and  generally 
charged  with  roundly  aflerting  that  there  is  no 
acid  at  all  in  the  human  body.  But  this  mat* 
ter  will  be  farther  cleared  up  by  our  author, 
when  he  comes  to  the  practical  part,  or  the 
pr^cefles  which  treat  the  fubjeCts  of  the  mi¬ 
neral  kingdom. 
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vain  to  expeCt  fuch  an  effeCt  from  them  in  the  form  of  acid  fpirits. 

Thus  alfo  the  ‘Tartarian  tartariz,atum ,  and  Tartarian  vitriolatumt  are  ad-  . 
mirable  menftruums  for  refolving  bodies  into  a  potable  form.  ’Tis  a 
wonderful  experiment  of  M.  Homberg  and  Ludovicusy  whereby  they 
rendered  vitriol  and  tartar  volatile  ;  that  by  a  mixture  '  of  native 
borax,  and  this  by  the  addition  of  alum ;  upon  which  they  both- 
were  raifed  into  a  fait  as  white  as  fnow.  But  who  is  there  that  would 
believe,  unlefs  immediately  informed  by  his  fenfes,  that  the  bodies 
above-mentioned,  which  prove  fo  fixed  in  the  fire,  fhould  ever  be 
volatilized  by  the  addition  of  borax  and  alum  ?  The  fame  may  be 
faid  with  regard  to  metals,  which  will,  every  one  of  them,  be  raifed  by 
fal-ammoniac  (whence  it  has,  amongft  the  chemifis,  obtained  the  name 
of  the  white- eagle)  and  carried  off  into  the  air.  '  When  alkalies  are  tho¬ 
roughly  united  with  oleaginous  or  fulphureous  fpirits  (as  in  Helmont’s  . 
effa  alba ,  which  confifts  of  a  pure,  volatile  alkali,  taken  up  by  alcohol 
of  wine)  there  is  thereby  made  a  very  penetrating  and  volatile  fope,  • 
partaking  of  the 'nature  of  the  alcaheft,  which  perfectly  diflblves  all  the 
fulphureous  metals,  and  all  manner  of  fuiphurs,  oils,  and  fpirits.  ’Twoul'd 
therefore  be  a  great  point  gained  in  medicine,  if  its  preparations  ap¬ 
peared  in  the  form  of  a  fope,  and  partook  of  the  nature  thereof,  like 
the  Sales  ■volatiles  oleeji ,  which  have  forne  fort  of  tendency  this  way. 

Such  preparations  would  prove  admirable  menftruums  as  wrell  as  reme¬ 
dies,  and  diffolve  nnmberlefs  matters  ;  but  particularly  fuch  as  abounded 
with  oil  and  fait,  either  in  the  human  body  or  out  of  it.  Such  are 
the  virtues  of  neutral  and  compounded  fairs ;  for  falts  may  greatly  im¬ 
prove  their  force  by  compofition.  Thus,  for  inftance,  if  to  the  vine¬ 
gar  of  lead  a  fufficient  quantity  of  an  alkali,  fuppofe  oil  of  tartar,  be 
added,  to  take  away  its  acidity  ;  from  hence  would  arife  fo'  mild  a 
menftruum  as  not  to  hurt  the  eyes,  or  a  wounded  part,  if  applied  thereto; 
yet  fo  powerful  as  to  make  fuch  a  thorough  dilfolution  of  myrrh,  that 
its  entire  body  may  be  taken  up  by  fpirit  of  wine;  a  thing  otherwife 
very  difficult  to  be  done  by  the  moil  violent  means.  But  for  what  is 
faid  of  fea-falt,  as  .  to  its  being  an  univerfal  menftruum,  I  could  never 
find  reafon  to  expeCt  it  ffiould  prove  fo.  The  refult  of  all  the  expe- 
periments  I  have,  with  fome  pains  and  diligence,  made  upon  it, 
is  this,  that  when,  by  repeated  purifications,  I  had  freed  it  from  its 
bituminous,  oily,  and  fetid  alkaline  parts,  which  are  largely  mixed 
therewith,  from  its  fiffiy  and  other  foulneffes  given  by  the  fea,  and  by 
frequent  decrepitations  in  the  fire,  and  liquefactions  in  the  air,  brought 
it  to  its  utmoft  decree  of  perfection,  it  at  length  run  into  a  kind  of 
faline  oil ;  blit  was  never  fo  far  changed  or  improved  as  to  diffolve 
all  the  bodies  whereto  I  applied  it. 

All  the  vegetable  menftruums  acquired  by  means  of  fermentation  may  ^enaruums 
be  reduced  to  alcohol  of  wine.  The  La  ft'  effeCt  of  all  fermenting  vege-  means  of  fer- 
tables  is  for  ever  the  fame;  that  is,  the  production  of  this  pure  inflam- mentation, 
snable  fpirit.  I-have'  found,  by  numerous  experiments,  made  upon  dif- 
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ferent  kinds  of  vegetables,  that  the  inflammable  {pint  they  all  afford, 
is  perfectly  the  fame.;  manna,  fugar,  honey,  &c.  yield  as  true  alcohol  as 
grapes.  This  tpirit,  when  perfectly  freed  of  its  phlegm,  diflolves  all 
aqueous  and  oleaginous  bodies ;  and  all  the  gummy,  refinous,  pitchy, 
and  fulphureous  ones  too  ;  provided  they  be  firft  opened  by  alkalies  : 
in  which  cafe,  as  was  juft  now  obferved,  a  fine,  volatile  and  pene¬ 
trating  fope  would  be  produced.  But  upon  uniting  an  inflammable  fpi- 
rituous  menftruum  with  acid  fpirits,  it  dulcifies- them,  or  takes  off  from 
their  fharpnefs.  Thus  when  fpirit  of  fea-falt  is  mixed  with  re&ified 
fpirit  of  wine,  *it  will  not  difl'olve  gold,  but  only  extrad  a  yellow  tinc¬ 
ture  therefrom.  And  fpirit  of  nitre,  the  folvent  of  filver,  joined  with 
thrice  its  quantity  of  the  fame  inflammable  fpirit,  will  make  no  folu- 
tion,  only  draw  a  tindure  from  that  metal  much  commended  for  its 
virtues  in  the  epilepfy.  • 

Now  from  the  feveral  kinds  of  menftruums  hitherto  defcribed,  va- 
rioufly  united  and  combined,  according  to  the  rules -of  art,  or  as  acci¬ 
dent  may  happen  to  dired,  there  might  arife  a  new  and  extenfive  fet 
of  folvents,  with  particular  properties  and  powers :  and  as  the  whole 
myftery  of  chemical  menftruums  had  its  rife  from  hence ;  we  may 
reafonably  exped  ftill  greater  difcoveries,  from  a  due  improvement  of 
this  ufeful  hint. 

Befides  the  menftruums  already  treated  of,  there  are  others  that  can 
neither  be  reduced  to  any  diflind  general  kind,  nor  are  capable  of  be¬ 
ing  eafily  imitated  by  art  ;  which  therefore  we  call  anomalous  men¬ 
ftruums.  ’  Such  are  the  following. 

1.  Native ,  or  Venetian  turpentine ,  which  confifts  of  a  very  exquifite 
and  fubtile  oil  and  fpirit,  which  render  it  fo  exceeding  penetrative  and 
adive,  that  if  a  fcruple-weight  be  taken  upon  an  empty  ftomach,  and 
wafhed  down  with  any  proper  liquid,  it  will,  in  the  fpace  of  two  mi¬ 
nutes,  communicate  its  odour  to  the  urine  and  other  excrements.  The 
fame  property  have  alfo  the  balfams  of  Mecha ,  Copaiba  and  Peru  ;  which 
are  fo  many  fpecies  of  turpentine.  This  menftruum  will  diffolve,  or 
unite  with,  oils,  rofins  and  refinous  gums  ;  and  when  mixed  with  fugar, 
honey,  or  manna,  affords  an  excellent  fope  diffolvable  in  water,  where¬ 
with  the  turpentine  would  not  before  unite. 

2. '  7 %e  yolk. of  an  egg ,  which  ferves  as  a  Placenta  uterina  to  the  chick, 
is  a  furprizing  menftruum,  tho  deftitute  of  tafte  and  fmell  ;  being 
ground  with  oils,  turpentine,  or  balfams,  it  renders  them  diffoluble  in 
water,  wherewith  fome  gums,  as  galbanum,  and  ajfa  fcetida ,  may,  by 
the  fame  means,-  be  united. 

3.  The  u'hite  of  an  egg  is  alfo  a  furprfziug  menftruum  ;  for  if  it  be  firft 
boiled  hard  in  the  fhell,  and  afterwards  fufpended  in  the  air  by  a  thread, 
it  will  refolve,  and  drop  down  into  an  inflpid  and  fcentlefs  liquor,  which 
is  that  heterogeneous  and  anomalous  menftruum  fo  much  ufed  by  Pa - 
racelfus ;  and  wiil,  tho  it  contains  nothing  {harp,'  oleaginous  or  fapo- 
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nacious,  make  a  thorough  folution  ot  myrrh,  which  is  more  than  water, 
cils,  fpirits,  or  fire  it  felf,  can  efted. 

4.  The  gall  of  animals  is  an  inimitable  Tope,  confiding  of  a  very 
fubtile  animal  oil,  mixed  up  with  an  exceeding  volatile  fait;  whofe 
folutive  power  manifefts  it  felf,  by  rendering  oils  diffolvable  in  water. 

Phyficians  are  of  opinion,  that  the  chyle  could  not  be  fufficiently  difl’olved, 
diluted,  or  prepared  for  its  offices  without  it :  and  the  bitterer  it  is ; 
the  fitter  it  always  proves  for  fuch  ufes. 

5.  Honey  and  Sugar  take  to  themfelves  balfams,  turpentines,  rofins,  and 

render*  them  potable  or  foluble  in  water.  This  extraordinary  and  fur- 
prizing  virtue  they  have  befides,  that  they  difft  lve  all  the  gums  of 
Afia,  as  gum- ammoniac,  galbanum,  fagapenum,  bdellium,  opopanax,  &c. 
which  are  fcarce  manageable  by  any  other  menftruums.  Sugar,  internally  . 
ufed,  has  the  faculty  of  diffolving,  not  of  increafing  phlegm,  as  is  com¬ 
monly  fuppofed  ;•  for  it  has  no  tenacity  of  its  own,  only  acquires  it 
by  long  boiling  ’Tis  the  moft  perfect  fal  eleofum,  or  unduous  fait,  in 
all  nature  ;  being  foluble  in  water,  fufible  by  the  fire,  and  affording  all 
the  other  figns  of  a  fait.  .  •  . 

We  are  now  got  thro’  the  feveral  claffes  of  menftruums,  and  as  we 
went  along  endeavoured  to  fhew  the  virtues  and  powers  of  each  :  but 
we  have  hitherto  taken  no  notice  of  thofe,  in  a  particular  manner 
pretended  to  by  the  adept  ;  who  boaft  themfelves  mafters  of  fome  grand 
fecrets  in  this  part  of  chemiftry.  Whether  there  really  are  fuch  things  • 
in  being,  I  will  not  pretend  dogmatically  to  determine  ;  but  leave  the 
authors  who  fpeak  of  them,  to  anfwer  for  themfelves.  But  as  Paracelfus 
firft  made  mention  of  an  univerfal  folvent,  or  the  alcaheft,  and  after  him 
Helmont ,  who  was  a  man  of  uncommon  candour,  they  have  together 
rouzed  the  curiofity  and  induftry  of  abundance  of  chemifts  to  fearch  after 
it;  for  which  reafon  it  will’ not  be  improper  to  deliver  all  we  could 
ever  learn  of  that  matter.  But  before  we  proceed  thereto,  let  us  here 
draw  the  confequences  that  flow  from  the  dodrine  hitherto  delivered 
of  menftruums. 

1.  We  learn  from  what  is  before  laid  down  of  menftruums,  that  corollaries  from 
a  knowledge  of  the  acid,  alkaline ,  or  faline  nature  of  any  body,  will  men- 

not  enable  us  to  determine  the  adion  of  that  body  upon  others,  orftruums. 
its  power  of  diflolving  them,  any  farther  than  particular  experiments 
have  fhewn  to  be  fad.  (1.)  Oil  of  vitriol  and  Aqua  forth ,  tho  the 
•ftrongeft  acids,  will  not  diflolve  gold,  fulphur,  or  oil.  And  therefore, 
when  we  fee  fpirit  of  nitre  diflolve  filver,  ’twould  be  wrong  thence  to 
conclude,  that  it  would  do  fo  by  the  other  metals.  For  the  fad  here 
is,  that  fpirit  of  nitre  diffolves  filver  only ;  and  the  experiments  muft 
be  feverally  made  with  it  to  ffiew  whether  it  will  touch  the  other 
metals.  (2.)  The  fixed  and  volatile  alkali  gained  from  urine,  will  not 
work  upon  gold,  filver,  or  mercury.  Glauber  fought  for  the  alcaheft  in 
alkalies  \  but  never  could  diflolve  the  mercurial  part  of  metals  with  them. 

Aaa  2  •  (3.;  Tho 


6o 


Theory  of  Chemistry." 

(5J  Tho  fea-falt  be  kept  ever  fo  long  upon  fulphur,  or  (liver,  it  will 

not  change  them. 

a.  The  a&ion,  therefore,  of  all  menftruums  is  relative;  and  every 
body  in  nature  may  be  accounted  a  menftruum  with  regard  to  the  thing 
it  diflolves.  Aloes  and  myrrh  will  remain  untouched  in  common  men- 
ftruums  ;  but  if  digefted  with  regenerated  fait  of  tartar,  and  afterwards 
•joined  with  the  faftron,  they  will  all  be  readily  taken  up  by  fpirit  of  wine, 
and  compofe'£//x/r  proprietatis.  But  it  were  a  (Irange  way  of  arguing 
from  hence  to  infer,  that  regenerated  fait  of  tartar  is  the  univerfal  men- 
ftruum.  3Tis  plain,  therefore,  that  the  adtion  of  every  menftruum  can 
only  be  known,  and  ought  only  to  be  inquired  after  by  experiment. 

3.  From  the  dilfolving  powrer  manifefted  by  a  menftruum,  we  cannot 
conclude  it  to  be  acid,  alkaline,  fpirituous,  fulphureous,  or  faline ;  for 
we  find  by  experience,  that  hard  bodies,  which  ebftinately  refift  the 
ftrongeft  menftruums,  will  fometimes  yield  to  the  weaker.  Mercury 
thoroughly  diflolves  the  body  oh  gold,  tho  it  felf  may  be  applied  to 
the  naked  nerves  without  caufing  pain,  or  other, wife  manifefiing  it  felf 

.  than  by  its  coldnefs.  Milk  will  draw  a  ruby  tin&ure  from  red  coral ; 
which  is  more  than  any  acid  could  perform.  And  alkalies  do  not 
always  a  ft  by  abforbing  of  acids ;  for  they  work  upon  and  unite  with 
oils,  and  bodies  that  have  no  acid  belonging  to  them,  as  flints,  for 
inftance,  w  herewith  they  compofe  glafs.  Whence  it  is  plain,  that  the 
■  a&ion  of  a  menftruum  does  not  let  us  into  its  nature. 

4.  The  corrofive  power  of  every  menftruum  is  not  abfolute  and  uni¬ 
verfal,  but  relative  and  determinate.  Thus  oil  of  vitriol  has  no  corrofive 
force  with  regard  to  gold,  wax,  glafs  and  the  like,  upon  wdiich  it 
makes  no  impreflion ;  but  only  with  refpedt  to  thofe  bodifes  it  is  able 
to  diflolve.  Corrofion,  therefore,  is  always  relative  to  the  body  to  be 
corroded  ;  nor  can  we  properly  call  any  body  corrofive,  before  w  e  know 
the  fubje&  it  will  corrode.  Mercury  laid  upon  the  warm  hand,  will 
give  no  pain,  but  feel  fofc  and  fmooth  thereto  ;  yet  would  it  corrode 
and  eat  through.any  metalline  veflel,  except  one  of  iron.  Oil  of  vitriol, 
alfo,  and  mercury-fublimate,  w'hich  are  ranked  among  the  ftrongeft 
corrofives,  will  not  work  upon  filver,  cryftal  of  the  rock,  fand,  &c.'  Hence 
the  antient  chemifts,  who  knew  nothing  of  the.alcaheft,  would  fay  that 
every  corrofive  is  fo  with  regard  to  its  fubjedf,  and  not  with  regard 
to  it  felf.  Fire,  indeed,  is  thought  to  be  a  general  folvent  or  deftroyer, 
tho  we  find  that  it  deftroys  or  carries  oft'  no  body  thro*  which  it  can- 
every  way  pafs  equably.  Thus  it  does  not  change  and  deftroy  pure 
mercury,  when  the  force  applied  thereto  is  allowed  to  a&  no  other- 
wife  on  one  part  than  on  another  :  but  if  any  particles  of  arfenic  or 
cobalt,  are  lodged  in  the  quick-filver,  whereby  the  free  motion  of  the 
fire  is  hundred ;  then  the  particles  of  the  mercury  alfo  are  raifed  along 
with  them  ;  becaufe,  in  effe&,  thefe  furnifh  the  other,  as  it  were,  with 
wings. 
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y.  The  har-deft  fubjedts  do  not  always  require  what  appear  to- us  the 
flrongeft  and  the  fharpeft  raenftruums ;  nor  do  the  fofreft  bodies  always 
yield  to  thofe  menftruums  which  work  upon  the  harder:  for,  as  we  juft' 
now  faw,  the  force  of  the  folvent  is  relative,  and  to  be  eftimated  only 
with  regard  to  the  folvend.  Thus  the  ftone  of  the  bladder,  which 
diffolves  in  fpirit  of  nitre,  will  not  ’be  touched  by  oil  of  vitriol;  tho 
reputed  a  ftrcnger  acid  than  the  other.  Lead  opefis  neither  to  fp’irit  of 
nitre,  nor  oil  of  vitriol ;  but  readily  to  the  juice  of  lemmons,  vinegar,  and 
that  fpirit  alfo  when  lowered  with  twelve  times  as  much  water..  Coral 
expofed  to  the  violence  of  the  ftrongeft  acids,  will  communicate  no 
tinfture  thereto  ,*  but  immediately  yields  its  rednefs  to  white  wax  or 
milk.  The  'fpirit  drawn  from  rye-bread  will  melt  down  ftones  and 
metals  whilft  they  are  held  in  the  hand,  yet  never  fret  or  touch  the 
skin ;  nor  give  the  leaft  pain  to  the  moft  fenlible  parts  of  the  body. 
Whence  we  may  juftly  hope  a  folvent  will  be  found  for  the  human  calculus , 
that  fhall  not  fret  or  wound  the  bladder.  Steel  is  the  hardeft  of  metals, 
and  will  cut  them ;  yet  will  it  be  perfectly  diftolved  by  the  juice  of  lem¬ 
mons,  or  of.  citrons,  which  is  fo  grateful  and  innocent  to  the  tongue. 
Mr  .Boyle  tells  us  he  had  a  menftruum,  and  gives  fome  hints  whereby 
to  difcoverit,  that  would  diffolve  all  ftones,  metals,  and  even  gold,  into- 
a  foft  and  pot'able  liquor  j  the  menftruum  it  felf  being  exceedingly  mild 
and  gentle.  The  reader,  rauft  again  allow  me  to  repeat,  that  we  fhould 
not  defpair  of  finding  innocent  folvents  for  the  ftones  generated  in  the 
human  body.  Thefe  ftones  are  found  lodged  in  the  urine,  gall,  bjoodj 
lympha,  faliva,  &c.  liquors  w'hich  will  not  diffolve  them.  We  likewife 
knows  that  fa-line,  alkaline,  acid,  fpirituous,  fulphureous,  mercurial  and  fa- 
ponaceous' menftruums,  work  no  eftedt  upon  them  ;  but  fpirit  of  nitre  has 
the  power  to  do  it ;  tho  it  unluckily  happens  to  be  a  corroftve  with 
regard  to  the  human  body.  Surprizing  cures,  however,  .are  daily  per¬ 
formed  by  fuch  menftruums  as  thofe  above-mentioned,  without  prejudice 
to  the  body.  A  child  chancing  to  fwaltow  a  needle,  I  ordered  him 
to  drink  nothing  but  the  juice  of  lemmons,  fweeten’d  with  honey, 
whereby  his  ftools  were  rendered  black  ;  and  he  found  no  farther  mifchief* 
To  a  woman  who  had  contracted  a  defperate  afthrna  by  receiving  the 
fumes  of  lead,  I  ordered  vinegar;  and  file  was  cured. 

6.  Solvends  generally  change  the  folvents*.  as  much  as  themfelves 
are  changed  thereby.  This  made  the  antients  fay,  that  every  folvent 
was  wearied  out,  or  made  fluggifh,  by  the  fo-lvend  in  the  adt  of  diffo-  . 
lution.  Hence  adtion  and  readtion.-are  equal  between  the  menftruum 
and  the  body  it  diftblves.  Thus  oil  of  vitriol  fufters  L>  great  a  change 
by  diffolving  iron,  that  if  the  folution  be  diftilled,  nothing  but  mere 
phlegm  will  come  over.  Thus  fiery  alkaline  Lilts  are  fo  altered,  by 
diflolving  flints  and  fund,  as  with  'them  to  conftitute  glafs-;  which 
is  a  taftelefs  body.  Pure  fpirit  of  wine  fuffers  a  iefs.  change  in  folution 
than  any  other  menftruum:  for  tho  it  fhould  be  diftilled  oft  from  the 
bodies  it  diffolves  a  hundred,  times,  ft  would  fcarce  be  diminifhed  in  its 
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virtue.  Yet  even  this  iofes  of  its  tafle  thereby ;  and  the  oftner  it 
is  diftilled,  the  more  infipid  it  becomes;  tho  it  -always  '  remains 
oleaginous  and  inflammable.  Zweljer,  in  the  trifles  he  has  published 
about  the  alcaheft,  fays,  there  is  a  certain  acid  which  may  be  draw'n 
oft’  unaltered  after  folution.  And,  indeed,  M.  Homberg  informs  us,  that 
in  a  pint  of  vinegar,  for  inftanOe,  there  is. a  very  large  portion  of 
earth  and  water,  and  but  a  very  fmall  one  of  acid  fait,  obtainable  in 
a  folid  form  ;  w  hich  being  diflolved  in  water,  makes  vinegar  again. 
Such  an  acid  as  this,  therefore,  might  fuffer.no  great  alteration  by  being 
diflolved.  Water,  tho  it  docs  not  eafily  admit  of  any  alteration,  is  yet 
by  diftillation  convertible  into  earth,  as  Mr.  Boyle  has  tried. 

7.  A  great  degree  of  fimplicity,  purification,  or  rectification,  does  not 

always  increafe  the  ftrength  or  pow'er  of  a  menflruum,  but  fometimes 
proves  deftru&ive  thereof.  Thus  common  fpirit  of  wine  will  extract; 
a  better  tin&ure  from  jalap,  than  that  which  is  highly  rectified;  afid 
is  alfo  to  be  prefered  thereto  in  making  Harvey' s  tincture.  Pure  oil  of 
tartar  will  remain  diftind  in  alcohol  of  wine,  but  difl’olves  in  a  lower 
fpirit,  in  wine  or  in  water.  Oil  of  vitriol,  when  highly  dephlegmed, 
will  fcarce  touch  iron  or  lead,  before  it  is  let  down  with  water. 
And  Aquafortis,  when  diluted  or  expofed  to  the  air,  will  make  a  better 
folution  of  the  calx  of  lead,  tlian  it  w'ould  when  exquifitely  purified, 
or  kept  therefrom.  #  * 

8.  There  are  fome  menflruums  that  require  the  utmoft  degree  of  purity 
before  they  w  ill  operate.  Thus  amber  neither  opens  to  wine,  nor  the  fpi¬ 
rit  of  wine,  tho  it  will  to  the  pureft  and  fineft  alcohol.  It  has  been  afferted, 
that  no  tindure  could  be  gained  from  fait  of  tartar ;  but  I  have,  by 
means  of  the  higheft  alcohol,  obtained  a  red  one  therefrom ;  very  diffe¬ 
rent,  alfo,  in  tafle,  from  that  of  the  fpirit  employed  to  extrad  it. 

of  the  Alcaheft,  or  Univerfal  Menftruum. 

PArace'lfus,  and  the  elder  Helmont ,  have  exprefly  declared  in  their  wri¬ 
tings,  that  there  is  a  certain  fluid  in  nature,  capable  of  reducing 
all  fublunary  bodies,  as  w'ell  homogeneous  as  mixed,  into  their  Ens 
primum,  or  original  matter  whereof  they  are  compofed  *,  or  into  an  uni¬ 
form,  equable,  and  potable  liquor,  that  will  unite  w'ith  water  and  the 
juices  of  our  bodies,  yet  retain  its  feminal  virtues  ;  and  if  mixed  with 
it  felf  again,  thereby  be  converted  into  pure  elementary  water:  whence 
they  imagined  this  menflruum  could  at  length  reduce  all  things  to  water, 
which,  it  felf,  was  incapable  of  any  farther  change.  Such  a  declaration 
as  this,  feconded  by  the.afleveration,  or  oath  of  Helmont ,  who  religioufly 
fwears  himfelf  polfeifed  of  the  fecret,  caufed  all  the  fiicceeding  che- 
mifts  follicitouliy  to  turn  their  thoughts  and  labours  to  find  out  fuch  a 
noble  menftruum.  And  the  famous  Mr.  Boyle  was  fo  fond  of  it,  that 
he  frankly  acknowledges  he  had  rather  have  been  mafter  thereof  than  of 
the  philosophers  ftone ;  as  indeed  it  were  a  thing  more  to  be  wifhed  for, 

than 


theory  of  Chemistry. 

than  the  power  of  tranfmuting  metals  :  that  great  philofopher,  however, 
ingenuouliy  tells  us  he  had  not  the  good  fortune  to  poflefs  it. 

Now  it  is  eafy  to  conceive,  that  all  bodies  might  originally  grow  from 
fome  firft  matter,  which  was  once  in  a  fluid  form.'  Thus  the  primi¬ 
tive  matter  of  gold  is, perhaps,  nothing  more  than  a  ponderous  fluid  ;  which 
from  its  own  nature,  or  a  flrong  attraction  between  its  parts,  afterwards 
acquires  a  folid  form.  The  aflertion,  therefore,  of  Paracelfi.s  and  He l - 
mont ,  carries  a  fliew  of  probability  with  it,  when  they  fay  there  is  fome 
one  univerfal  Ens,  or  original  matter,  that  refolves  all  bodies  into  their 
Ens  genitale,  or  the  primitive  fubftance  whereof  they  were  at  firfl  created. 
So  many  are  the  authors  who  have  treated  of  this  fubjedt,  that  a  library 
might  almoft  be  colleded  of  the  books  written  upon  the  alcaheft. 
Wei der felt ,  in  his  treatife  de  fecretis  adeptorum ,  has  made  a  collection  of 
all  the  opinions  that  have  been  entertained  about  it ;  but  ftis  manifeft 
from  his  writings,  that  himfelf  never  faw  the  thing.  Pantaleon  alfo, 
with  Philalethes ,  ‘Tachenius ,  Ludovicus ,  and  a  thoufand  others,  treat  of  the 
fame  fubjed.  *  But  none  of  them  fpeak  to  the  purpofe,  nor  declare  them- 
felves  pofleffed  of  the  fecret,  except  Paracelfus  and  Helmont ;  who  being 
the  original  authors,  upon  whom  the  reft  have  only  wrote  idle  com¬ 
ments,  or  fallen  into  fome  whimfical  conceit  as  to  this  grand  folvent, 
we  Hiail  confine  our '  prefent  inquiry  to  thofe  two ;  as  judging  it  the 
readieft  way  of  difcovering  whatever  relates  to  the  fubjed. 

The  term  alcaheft  is  not  peculiarly  found  in  any  language  ;  and  Helmont 
declares  he  firft  obferved  it  in  Paracelfus ,  as  a  word  that  was  unknown 
before  the  time  of  that  author.  Paracelfus ,  in  his  fecond  book  de  virtbus 
membrorum ,  Cap.  6 .  treating  of  the  liver,  has  thefe  words.  Eft  etiam 
Alcaheft  liquor,  magnum  hepatis  confervandi  &  confortandi,  adeoque  ab  hydro- 
j>icis3  &  ejus  omnibus  generibus ,  ab  hepatis  vitiis  ortis ,  prafervandi  vim  & 
ejficaciam  habens.  Ejus  proceffus  eft,  ut  d  coagulatione  ■  refolvatur,  &  iterum 
'coaguletur  in  formam  tranfmutatam ,  fecut  de  coagulando ,  &  tranfmutando  docet. 
‘ Tunc  enim  ft  fuum  fimile  fuperaverit  medicina ,  fit  hepatis  medicinis  omnibus 
fuperior.  Et  fiquidem  hepar  ipfum  ruptum  &  dijfolutum  foret ,  Leo  tamen  totius 
hepatis  is  eft ,  non  fecus  ac  fi  nunquam  ruptum  &  folutum  fuiffet.  Quicunque 
ergo  medicina  'operam  datis ,  fummo  jludio  id  anniti  debetis ,  ut  Alcaheft  praparare 
difeat is ,  propter  averfionem  multorum  morborum  qui  ab  hepate  oriuntur.  .  The 
dired  and  literal  Englijh  whereof,  runs  thus :  “  There  is  alfo  the  liquor 
“  alcaheft ,  which  proves  of  great  power  and  eflicacy  in  preferving 
“  and  comforting  the  liver ;  as  alfo  in  curing  hydropical  and  all  other 
«  kinds  of  difeaies  arifing  from  diforders  of  that  part.  Its  procefs  is, 
«  to  be  diflolved  from  coagulation,  and  again  coagulated  into  a  tranfmuted 
«  form  ;  as  is  taught  in  the'  procefs  of  coagulation  and  tranfmutation. 
«  But  then  if  the  medicine  fhall  once  have  conquered  its  like,  it  becomes 
a  fuperior  to  all  the  medicines  adapted  to  the  liver  :  and  tho  the  liver 
“  it  fell'  were  broken  and  diflolved  ;  yet  this  medicine  would  fupply  its 
“  place,  as  w  ell  as  if  it  never  *had  been  Jo  broken  and  diflolved. 
“  Whoever,  therefore,  ftudies  phyfic,  fhould  earneftly  endeavour  to  learn 
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*c  the  preparation  of  the  alcaheft ,  that  he  may  know  how  to  put  afide 
“  the  many  dift'etnpers  which  ariie  from  the  liver.”  This  fingle  paflage 
of  Paracelfus  it  mud  have  been  which  excited  the  chemifts  who  fuc- 
ceeded  him,  to  filch  a  vigorous  inquiry  after  the  alcaheft  :  for  from  a 
particular  perufal  of  his  works,  I  could  difeover  no  more  than  another 
indirect  expreflion  about  it,  importing  lefs  of  the  fame  fubjed  thanthat 
juft  now  delivered  from  him,-  and  one  fhort  fentence  befides,  where  he 
fpeaks  of  the  alcaheft  as  a  folvent  for  fome  bodies  that  required  calcination, 
fclvefe  qua  dam  calcinanda .  It  might,  therefore,  appear  furprizing,  that 
Helmont  Yhould  barely  from  hence  take  occafion  to  break  out  fo  lavifhly  in 
the  praifes  of  the  alcaheft,  which  is  not  here  recommended  as  an  univerfal 
menftruum,  were  we  not  informed,  that  in  his  travels  thro’  Germany ,  he 
picked  up  all  he  could  learn  about  it  from  the  difciples  o £  Paracelfus.  Now 
we  aKc  well  allured  it  was  a  frequent  pradice  with  this  author,  to  tranf- 
pofe  the  letters  of  his  words,  and  to  make  life  of  abbreviations,  or  other 
ways  of  concealment,  in  his  writings.  Thus  for  tartar  he  would  write  fu- 
tratar ,  for  Nitrum ,  Mutrin ;  fo  that  alcaheft  may  poffibly  be  a  word  wrote 
after  the  fame  manner :  whence  fome  have  imagined  it  to  be  formed  of 
Afkali  eft-,  and  accordingly,  that  it  was  the  alkaline  fait  of  tartar  vo¬ 
latilized*:  But  Helmont  feems  e-xpreOy  to  deny  it,  by  faying,  “  If  you 
“  cannot  obtain  to  the  alcaheft,  learn  to  make  fait  of  tartar  volatile.” 
Others’ would  have  it  to  be  the  German  word  Algeift,  that  is,  wholly 
fpirituous  or  volatile  :  and,  indeed,  the  procefs  mentioned  of  it,  is  the 
lame  with  that  of  a  fpirir.  There  are  fome  too,  of  opinion,  that  Al- 
caheft  is  taken  from  Sails- gei ft,  which  fignifes  fpirit  of  fait;  for  the  uni¬ 
verfal  menftruum,  ’tis  faid,  is  to  be  wrought  from  wrater :  and  Paracelfus 
himfelf  calls  fait,  the  centre  of  water,  wherein  cc  metals  ought  to 
<c  die  and  lofe  their  bodies.”  And  in  effed,  fpirit  of  fait  was  the. 
great  menftruum  he  ufed  on  moft  occafions  ;  as ‘appears  from  his  Ar - 
chidoxa ,  in  the  nine  former  books  whereof  he  reveals  all  his  fecrets,’ 
except  his  principal  fpirituous  folvent ,  or  univerfal  menftruum ,  which  in  the 
firft  he  promifed  to  difclofe.  This  occafioned  the  tenth  book  to  be  dili¬ 
gently  and  foUicitoully  inquired  after,  wherein  a  revelation  of  the'grand 
fecret  was  expeded  ;  and  at  length  the  bifhop  of  Cologn  found  what 
paffes  under  that  name.  The  commentator  upon  Paracelfus ,  who  gave  a 
Latin  edition  of  his  w  orks  at  Delft ,  tells  us,  the  alcaheft  was  mercury 
entirely  converted  and  prepared  into  a  fpirit.  And  this  is  all  that  ever 
I  could  find  as  to  the  term  alcaheft  in  the  writings  of  Paracelfus  and 
his  tranflators.  But  the  better  to  clear  up  this  grand  affair,  we  will, 
in  the  next  place,  inquire  if  any  fynonymous  words  have  been  ufed  for  it. 

Paracelfus  never  fpeaking  exprefly  of  the  alcaheft  but  in  the  paflage 
we  have  quoted  from  him,  has  made  ufe  of  no  fynonymous  term  or 

• 

*  This  feems  to  have  been  the  fettled  opi-  J  prizing  things  with  fuch  a  menftruum,  upon 
r.ion  of  Glauber  $  who  indeed  performed  fur-  |  fubjetts  of  all  the  three  kingdoms. 
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phrafe  for  it.  Our  recourfe,  therefore,  in  this  inquiry,  muff  be  to  the 
«Ider  Helmont ;  who 

1.  In  the  EHiver  edition  of  his  works  in. quarto,  given  by  his  fon, 

A.  D.  1652.  p.  377.  n.  3.  mentions  the  alcahefi  by  the  compound  name 
of  ignis-aqua ,  fire-water.  But  in  this  place  he  feems  to  mean  the  cir¬ 
culated  liquor  of  Paracelfus ,  which  he  terms  fire  from  its  property  of  con- 
fuming  all  things,*  and  water  on  account  of  its  liquid  form;  and  there¬ 
fore  by  joining  the  two  words  together  exprefles  both  its  properties  at 
once.  ; 

2.  Pag.  45.  n.  15*.  and  pag.  up.  n.  89.  he' calls  it  Ignem  Gehenna,  infernal 
fire ;  a  word  alfo  made  ufe  of  by  Paracelfus.  In  the  place  firft  cited 
Helmont  is'  treating  of  original,  that  is,  elementary  earth,  “  Which, 
<c  fays  he,  when  perfe&ly  purified  and  freed  from  all  foreign  matter, 
£C  can  be  changed  by  no  body  in  nature  except  the  infernal  fire,  which 
(c  will  reduce  it  into  the  fame  fluid  whereof  it  was  originally  compofed.” 
Whence  it  is  plain,  that  this  infernal  fire  was  an  artificial  thing  ;  and 
the  fame  with  the  alcahefi . 

J.  Pag.  62%.  n.  2.  he  calls  it  Aquam  folventem,  a  diffolving  water;  and 
here  fays,  c<  There  is  another  fynonymous  word  for  it  in  Paracelfus , 
£<r  namely  fal  circulation ,  which  reduces  all  tangible  v  bodies  into  the 

liquors  they  were  made  from.” 

4.  Pag .  380;  n.  24.  he  entitles  it  Summum  &  felicijfmum  omnium  falium ; 
cc  the  principal  and  moil:  fuccefsful  among  falts.  Which  having  obtained 
*  the  highefi:  degree  of  fimplicity,  purity,  and  fubtilty,  alone  enjoys  the 
<c  faculty  of  remaining  unchanged  and  unimpaired  by  the  fubjecls  it  works 
<(  on,  and  of  diffolving  the  moil  flubborn  and  intra&ible  bodies,  as 
tr  floneS,  gems,  glafs,  earth,  fulphur,  metals,  &c.  into  real  fait,  equal  in 
u  Weight  to  the  matter  diffolved  ;  and  this  with  as  much  eafe  as  hot 
tc  water  melts  down  fnow.  This  fait,  al [0,  continues  he,  by  being  feveral 
u  times  cohobated  with  Paracelfusys  fal  circnlatum ,  lofes  all  its  fixednefs  ; 

“  and  at  length  becomes  an  infipid  water,  equal  in  quantity  to  the  fait  it 
“  was  made  from.”  Now  Helmont  has  given  a  very  accurate  defcription  of 
fait,  and  confequently  could  not  but  know  what  it  was  ;  fo  that  we  cannot 
well  miftake  him  when  he  calls  the  alcahefi  a  fait. 

5.  Pag.  43.  n.  1 1..  and  fag.  157.  n.  6.  he  gives  it  the  name  of  Sal  circu- 
latum  Paracelfi ,  becaufe  made  by  a  circle  of  diflillations  and  cohobaricns  ; 
and  fays  he  had  two  kinds  thereof,  ’a  lefs  and  a  greater,  which  latter  is 
that  of  Paracelfus ,  and  efteemed  by  Helmont  the  fame  with  the  alcahefi. 

6.  Pag.  9 4.  n.  27,28.  he  delivers,  tho  very  obfcurely,  the  whole  ccm- 
pofition  of  the  alcahefi ,  with  all  its  virtues  ;  where  he.  calls  it  latex , 
which  properly  fignifies  pure,  tranfparent,  running  water.  Helmont ,  there¬ 
fore,  being  a  thorough  mafler  of  the  Latin  tongue,  mufl:  mean  by  that 
word,  as  here  applied,  tranfparent  fait  reduced  to  a  fiuor.  The  paflage 
being  very  remarkable,  we  fhall  give  it  in  the  original.  Chentia  inda- 
gando  fol/icita  efi  ccrpori,  quod  t  ant  re  puritatis  fymphonia  coliuderet  nob  if  cum, 
tit  a  corrumpente  nequiht  d iff  pari ;  ac  tandem  finpefacla  efi  teligio,  reperto 
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latice,  qui  ad  minimos  redaclus  atomos  nature  pojfibiles ,  cxlebs  otnnis  fermentt 
connubia  fperneret.  Which  words  may  be  thus  rendered:  £t  Chemiftry. 
£<  billies  her  lelf  to  find  out  a  body  fo  pure,  to  make  harmony  with  us, 

“  as  that  it  felt  /houlclremain  incapable  of  corruption  or  diflolution ;  and 
u  at  length  religion  flood  amazed  at  the  difcovery  of  a  pure,  limpid,  run- 
“  ning  water,  which,  tho  reduced  to  the  fmalleft  particles  in  nature, 

“  keeps  it  felf  unviolated  ;  refufing  the  embraces  of  every  ferment/' 
By  religion  the  author  here  underftands  the  chemical  religion,  or  the 
doctrine  and  practice  of  chemifls. 

7.  Pag.  88-  n.  27.  he  gives  it. the  title  of  water;  where  he  thus  exprefles 
himfelf:  “  I  know  a  certain  water ,  which  I  cannot  think  proper  to  re- 
“  veal,  w  herein  all  manner  of  vegetables  are  changed  into  an  exhalable 
“  juice,  without  the  leaft  fediment  falling  to  the  bottom  of  the  contain- 
“  ing  glafs :  and  this  juice,  when  applied  to  falts,  is  wholly  reducible 
“  into  infipid  and  elementary  water/'  He  alfo  quotes  the  firft  chapter 
of  the  fecond  book  of  the  Maccabees ,  where  mention  is  made  of  a  water 
that  took  fire,  to  this  effect :  <£  Now  when  the  facrifice  was  burnt, 

“  Nehemiah  commanded  the  great  ftones  to  be  fprinkled  with  the  refidue 
“  of  the  water ;  which,  when  it  was  done,  there  was  kindled  a  flame 
“  of  them  alfo  ;  but  it  was  confumed  thorough  the  light  that  /hone 
6‘  from  the  altar..  So  when  this  matter  was  known,  it  wras  told  the 
“  king  of  Perfia ,  that  in  the  place  where  the  priefts  which  were  led 
“  away,  had  hid  fire,  there  appeared  water  inftead  of  fire,  and  that 
“  Nehemiah  and  his  company  had  purified  the  facrifices  withal/'  And  to 
this  liquor  he  compares  his  alcahefl,  telling  us  it  was  thick,  a  perpe¬ 
tual  fire  like  the  veftal,  and  not  unlike  w'hat  is  defcrib’d  in  the  chapter  of 
the  Maccabees  already  referred  to.  So  much  for  the  fynonymous  terms 
which  have  been  ufed  for  the  alcahefl ;  but  if  we  w:ould  know  what  our 
two  grand  chemifls  meant  by  their  univerfal  menftruum,  we  muft  not  reft 
our  inquiry  in  the  etymology  and  phrafeology  of  the  word,  but  fearch 
into  the  origin,  properties,  and  characters  of  the  thing ;  and,  by  com¬ 
paring  together  the  cbfcure  paflages  of  both  writers  concerning  it,  fee 
if  we  cannot  make  one  explain  the  other  ;  fo  as  to  let  us  a  little  into 
this  grand  fecret, 

1.  Helmont  is  exprefs  that  this  menftruum  is  entirely  the  produdl  of  art, 
and  not  of  nature;  as  appears  frompag.  56.  n.  12.  of  his  works;  where 
he  fays,  w  Tho  an  homogeneal  part  of  elementary  earth  may  be  arti- 
“  ficially  converted  into  water,  yet  I  deny  that  the  fame  can  be  done- 
“  by  nature  alone  ;  for  no  natural  agent  is  able  to  tranfmute  one  ele- 
“  ment  into  another."  And  this  he  offers  as  a  reafon  why  the  elements 
always  remain  the  fame  in  quantity.  Helmont ,  as  well  as  Paracelfus > 
took  water  for  the  univerfal  -inflrument  of  chemiftry  and  natural  phi- 
lofophy,  and  earth  for  the  unchangeable  bafis  of  all  things,  w’hich,  ac¬ 
cording  to  him,  was  created  by  God- to  give  form  to  bodies;  chat  fire 
was  defigned  as  the  efficient  caufe  of  all  things;  that  feminal  im.- 
preffions  were  lodged  in  the  mechanifm  of  earth ;  and  that  water,  by 
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diffolving  and  fermenting  with  this  earth,  as  it  does  by  means  of  fire, 
brings  every  thing  to  light ;  whence  originally  proceeded  the  animal,  vege¬ 
table,  and  mineral  kingdoms;  even  man  himfelr  being  thus  at  firft  created, 
agreeably  to  the  account  of  Alofes.  Nor  does  there  appear  any  abfur- 
dity  in  all  this.  Earth,  therefore,  according  to  him,  was  naturally  in- 
deftrudible  ;  yet  convertible  into  water  by  the  ad  ion  of  the  alcaheft,  . 
w  hich,'  therefore,  is  not  a  natural  body,  but  an  artificial'preparation. 

2..  Pag.  94.  n.  28.  he  declares  the  alcaheft  to  be  unobtainable  without 
.the  labor  Jophia,  the  work  of  wifdom,  or  fecret  knowledge  of  the  adept, 
whereby  they  prepare  the  philofopher’s  ftone ;  which  he  tells,  us  is  in¬ 
comparably  more  eafy  to  procure  than  the  alcaheft  :  and  of  the  great 
difficulty  and  labour  requisite  in  its  preparation,  he  expreftes  him- 
felf  to  this  effed:  “  No  body  ever  yet  made  a  cure  of  the  leprofy 
<c  without  the  aftiftance  of  the  alcabefi ,  which  cannot  be  obtained 
<f  without  a  tedious  and  laborious  operation  :  and  however  great  the 
C£  skill  of  the  artift  may  be,  and  whatever  pains  he  may  take,  yet  ffiall 
"  he  never  poflefs  this  menftruum  but  by  a  particular  favour  of  provi- 
ct  dence.  Great  is  the  labor  fopbia ,  the  work  that  has  made  a  breach 
tf  into  nature,  and  ftiewed  us  an  anomalous  preparation,  that  without 
<f  mixing  with  any  ferment,  rifes  a  ferpent  different  from  it  felf,  dies 
<c  by  its  own  bite,  but  revives  again,  and  yields  to  death  no  more. 
ct  The  ludus  of  Paracelfus  may  be  made  in  a  moment,  but  the  diffi- 
c<  culty  is  to  prepare  the  alcabefi  ;  than  which  nothing  in  all  the  art 
<l  of  chemiflry  is  more  laborious.’*  And  thus  much  may  ferve  to  fhew 
the  errors  of  thofe  chemifts,  w ho,  fince  Helmont,  have  feverally  pretended 
to  the  alcabefi.  Ludovicus ,  Starkey ,  Z welfer,  Glauber ,  &c.  thought  them- 
felves  poffefled  of  it,  w.thout  taking  the  pains  that  Helmont  declares  to 
be  neceflary  in  its  preparation.  Bafil  Valentine  and  Zwelfer  judged  it  to  be 
fpirit  of  vinegar  redified  from  verdigreafe  ;  Starkey  thought  he  difcovered 
it  in  his  fope ;  and  others  would  make  us  believe  they  found  it  in 
fixed  alkalies,  or  acquired  it  at  fome  very  eafy  rate.  But  fo  far  were 
fuch  people  from  having  had  the  fecret  of  the  alcaheft,  that  they  knew 
not  how  to  go  about  its  preparation  ;  and  wanted  a  true  notion  of 
the  thing.  Whoever  expeds  to  obtain  it  in  good  earneft,  may  take 
Helmont  s  word  for  if,  he  muft  not  only  beftow  uncommon  pains,  but  alfo 
prove  very  happy  if  he  obtains  his  end.  And  tho  we  w'ere  perfuaded 
a  man  knew  the  fecret  of  the  philofophers  ftone,  we  fhould  ftill  be 
cautious  how  we  believed  him  pofteffed  of  the  alcaheft. 

Let  us  next  inquire  into  the  diftinguifhing  marks  and  charaders 
the  univerfal  menftruum. 

1.  Its  fir  ft  charader,  or  property,  is  to  diffolve  and  change  all  fublu- 
nary  bodies ;  water  alone  excepted. 

2.  The  changes  it  brings  upon  them  proceed  in  this  order.  Every  fub- 
jed  expofed  to  its  operation,  is  firft  converted  into  its  three  principles, 
fait,  fulphur,  and  mercury,  and  afterwards  into  fait  alone;  which  then 
becomes  volatile,  and  is  at  length  wholly  turned  into  infipid  water. 

B  b  b  2  3.  But 
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3.  But  this  operation  proceeds  not  equally  in  all  bodies;  metals,  and 
above  all,  that  particular  fand  which  lies  where  the  pureft  Springs  take, 
their  rife,  below  the  earth,  being  difiolved  by  it  with  greater  diffi¬ 
culty  than  other  bodies.  If  any  one,  therefore,  pretends  to  the  alcaheft,, 
bid  him  firft  diffolve  this  fand  with  his  menftruum,  before  yon  aflent  to 

.  his  afl’ertions  about  it. 

4.  The  manner  of  making  the  experiment,  is  to  touch  the  body  pro- 
pofed  to  be  diffolved',  once  or  twice  with  the  pretended  alcaheft,  whilft 
the  fubjedl:  is  contained  in  a  proper  veflfel ;  and  if  the  liquor  be  genuine, 
the  body  will  thereby  be  converted  into  its  own  quantity  of  fait.  Thus 
if  it  were  applied  to  an  ounce  of  fand,  gold,  or  mercury,  you  would 

‘  obtain  by  the  experiment  an  ounce  of  the  fait  of  each  body,  with-- 
out  any  mixture  of  the  menltruum,  or  change  being  wrought  thereon. 
SeeHelmont’s  works,  p.  88.  n.  24—28.  p.  265.  ».  11. 

5.  It  does  not  deftroy  the  feminal virtues  of  the  bodies  diifolved  thereby. 
Thus  gold  is,  by  its  a&ion,  reduced  to  a  fait  of  gold,  antimony  to  a 
fait  or  antimony,  faffron  to  a- fait  of  faffron,  &c.  of  the  fame  feminal 
virtues ,  or  characters  with  the  original  concrete.  By  feminal  virtues  Hel- 
mont  underftands  thofe  virtues  which  depend  upon  the  conftru&ion  or 
mechanifm  of  a  body,  and  which  make  it  .what  it  is.  Thus  if  a  pound 
of  cinnamon  were,  by  the  alcaheft,  reduced  to  a  pound  of  fait,  this 
fait  would  retain  the  fmell  and  tafte  of  cinnamon  y  tho  it  would  now 
become  foluble  in  water,  and  would  run  by  the  fire.  Hence  an  a&ual 
and  genuine  Aurum  potabile  might  readily  be  gained  by  the  alcaheft, 
as  converting  the  whole  body  of  gold  into  a  fait  retaining  its  feminal 
virtues,  and  being  foluble  in  water.  See  Helmom,  p.  25.  43. 88. 

<5.  Whatever  it  dilfolves  may  be  rendered  volatile  by  a  fand-heat,  or 
the  heat  of  a  Balneum  Maria,  as  we  learn  from  a  very  remarkable  paflage 
of  our  author,  p.  88.  which  take  in  the  following  words.  ££  I  put  a 

charcoal  of  oak  into  a  glafs  veifel,  with  an  equal  quantity  of  a  certain1 
<£  water,  and  fealed  the  glafs  hermetically  ;  whereby,  in  three  days 
“  time,  the  entire  coal  was,  with  the  heat  of  a  bath,  converted  into' 
t(  two  tranfparent  liquors,  of  different  colours ;  which  being  diftilled 
41  .off  in  a  fand-furnace,  with  a  fire  of  the  fecond  degree,  the  bottom 
t£  of  the  glafs  appeared  as  pure  and  clean  as  if  it  had  juft  been  taken 
u  out  of  the  glafs-houfe  kiln.  Thefe  two  liquors  afterwards  rofe  by 
t£  the  warmth  of  a  Balneum ,  equal  in  weight  to  the  matter  of  the  coal  ,* 
11  whilft  the  liquor  which  had  procured  the  diffolution,  remained  at 
,<£  the  bottom  of  the  glafs,  without  having  loft  of  its  weight  or  virtue.”' 
If  any  one,  therefore,  pretends  to  the  alcaheft,  let  him  do  the  like,  or 
pafs  for  a  deceiver.  The  univerfal  menftruum,  he  tells  11s,  may  alfo  fix 
fome  bodies,  as  mercury  for  itiftance,  fo  that  they  fhall  not  eafily  re¬ 
cover  their  volatility.  See  Helmont,  p.  380.  n.  24.  p.  77 6.  n.  11.  p>  <528. 

7.  If,  after  having  once  volatilized  the  folvend,  it  be  diftilled  therefrom, 
the  body  is  left  pure  infipid  water,  equal  in  quantity  to  its  original 
felf,  but  deprived  of  its  feminal  virtues.  And  this  muft  be  the.  cafe  of 

%  ' '  .  alt 
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all  the  bodies  iq  nature.  Thus  if  gold  be  diflblved  by  the  alcaheft,. 
the  metal  firft  becomes  fait,  which  is  potable  gold  ;  but  when  the  men- 
firuu'm  is  diftilled  therefrom,  ’tis  left  mere  elementary  water.  Whence 
it  appears,  that  pure  water  is  the  lafc  produ&iou  or  effed  of  the  alcaheft. 
See  Helmont ,  p.  43.  56.780.  n.  if. 

8.  It  fuffers  no  change  or  diminution  of  force  by  diffolving  the 
bodies  it  works  on  ;  and  therefore  fuftains  no  rea-dion  from  them  ,•  be¬ 
ing  the  only  immutable  menftruum  in  nature.  Our  author  calls  it,  “  A 
virgin  that  refufes  the  embraces  of  every  ferment,  becaufe  it  can  find 
£t  nothing  like  it  felf  wherewith  to  unite;  and  the  principal  of  falts  that 
has  the  power  of  pervading  all  bodies,  £whilft  it  felf  remains  un- 
“  changed  thereby.”  Hence  he  calls  it,  “  Liquor em  at ernum,  the  immor- 
tf  tal  liquor  *,  which,  fays  be ,  has  no  equal ;  for  as  there  is  in  all  nature 
<x  but  one  burning  and  consuming  fire ;  fo  is  there  but  one  liquor  ca- 
pable  of  dilTolving  all  bodies  into  their  primitive  matter,  without 
t£  receiving  the  leaft  change  or  diminution  of  its  virtues.”  See  Hel- 
ment,  p.  45.  n,  15.  p>  94.  k,  27,28.  p.678.  n.  12.  p.  628. 265.  n .  11.  p,  6 28. 
678.  p.. 780.  788. 

<?.  ’Tis  incapable  of  mixture,  and  therefore  remains  free  from  ferment 
ration  and  putrefadion  ;  coming  off  as  pure  from  the  body  it  has  dif- 
folved,  as  w'hen  firft  put  thereon  ;  without  leaving  the  leaft  foulnefs 
behind  it:  for  it  ads  no  otherwife  than  a  peftle  does  in  a  mortar,  by 
grinding  to  pieces  the  bodies  whereto  it  is  applied,  it  felf  remaining 
unafteded  or  unchanged  by  the  adion.  S qq  Helm.  p>  94,  &c. 

10.  J'Tis  exhalable,  or  may  be  raifed,  by  a  fand-heat,  but  not  by  the 
heat  of  a  Balneum ,  as  we  learn  from  the  diftillation  of  the  wood-coal, 
diflblved  by  means  of  it  ,•  which  ftrange  property  feems  repugnant  to 
fome  of  thofe  above-mentioned.  See  Helm.  p.  5 6.  88.  628.  634 .7 66,  &c. 

11.  Laftly,  notwithstanding  what  was  faid  of  its  immutability, ftis 
not  abfolutely  incapable  of  change  ;  but  may  be  altered  and  fubdued 
by  its  equal  :  and  fuch  an  equal  our  author  declares  it  has,  tho  he 
never  deferibes  it  which,  therefore,  mult  be  a  body  that  eludes  the  force 
of  the  alcaheft,  changes  its  nature,  and  deftroys  its  virtues.  See  Helm, 
p.  26<y.  n.  11. 

The  properties  here  delivered  of  the  alcaheft,  are  extraded  from  the 
writings  of  the  elder  Helmont ;  but  neither  thofe,  nor  all  the  informa¬ 
tion  to  be  gained  from  the  younger,  will  enable  us  to  form  any  folid 
and  fatisfadory  judgment  about  this  furprizing  menftruum.  The  fort 
being  frequently  queftioned  by  his  friends  concerning  the  immortal  liquor 
of  his  father,  always  ftudied  to  return  evaftve  anfwers  ,•  and  left  them 
in  the  dark  as  to  the  truth  of  the  thing.  But  when  he  was  once,  at 
my  requeft,  entreated  to  fay  whether  his  father  adually  poftefled  fuch 
a  menftruum  or  no,  he  acknowledged  he  knew  not ,-  but  faid  that  his  - 
father  often  boafted  of  more  than  he  could  perform.  Thefe  properties 
of  the  alcaheft,  may  furnifh  us  with  a  criterion  w  hereby  to  exarqine. 
the.  pretenfions  of  thofe  who  would  be  thought  to  have  got  pofieffion 
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of  the  fecret.  If  any  man  pretends  to  an  alcahejl  of  a  different  kind 
from  that  we  have  here  defcribed,  'it  lies  upon  him  to  lllew  how  Ire 
applies  the  term,  and  what  are  the  effe&s  and  properties  of  his  par¬ 
ticular  preparation  ;  but  whoever  would  perfuade  the  judicious  that  he 
has  obtained  the  alcaheft  of  Paracelfus  or  Helmont,  mud:  fliew  that  it 
bears  the  feveral  marks  and  chara&eriftics  peculiar  to 'that  liquor:  and 
if  it  appears  to  have  the  feveral  properties  above  laid  down,  you  may 
fairly  conclude  it  to  be  the  genuine  alcahejl  of  Helmont . 

Many  are  they  who  have  pretended  to  this  extraordinary  menftruum. 
Starkey ,  that  excellent  chemift,  difciple  to  Helmont,  an'd  friend  of  Mr. 
Boyle ,  was,  as  well  as  fome  others,  of  opinion,  that  it  might  be  a  pre¬ 
paration  from  putrefied  urine.  Hereto  they  were  led  by  thofe  paffages 
of  Helmont' s  works  wherein  he  expreffes  himfelf  to  this  effeft :  “  Wifdorn 
<£  defpifes  thofe  who  are  averfe  to  work  upon  putrefied  urine.”  And 
fpeaking  of  the  ludus,  that  is,  the  human  calculus,  he  fays,  “  Putrefied 
“  urine  will  diflolve  the  (tone.”  But  he  could  not  mean  by  thefe  or 
the  like  expreffions,  that  putrefied  urine  was  really  the  alcaheft  ;  becaufe 
'  urine,  in  what  manner  foever  it  be  treated,  always  has  fomething  ful- 
phureous  or  faline  mixed  therewith  ;  and  confequently  would  give  a 
foulnefs  to  the  bodies  it  diffolved,  and  be  altered  by  them  ;  which  is 
dire&ly  oppofite  to  the  nature  of  the  alcaheft.  And  fpirit  of  urine,  be¬ 
ing  an  alkali,  is  for  that  reafon  exprefly  declared  by  Helmont  not  to 
be  the  thing.  All  the  other  preparations  from  urine  would  likewife 
fuffer  a  change.  The  oil  of  urine  may  be  tranfmuted,  and  the  offa 
alba  Helmonti ana  is  alterable  by  acids ;  chara&ers  no  way  comporting 
with  the  alcaheft.  The  like  we  muft  alfo  fay  of  pbofpborus ;  which 
has  therefore  been  taken  for  the  alcaheft,  becaufe  Helmont  defcribes 
that  univerfal  folvent  as  a  thick,  Ihining,  fire-water,-  but  this  will  unite 
with  Ayua  fortis ,  fly  off,  and  lofe  its  virtue  in  the  air,  flame  and  be 
entirely  confumed  by  the  fire,  mix  with  oils,  and  not  fix  mercury. 
Others  will  have  it  to  be  a  preparation  from  fait  of  tartar;  but  Hel¬ 
mont  is  exprefs  to  the  contrary,  as  appears  by  the  following  words : 
“  Whoever  it  is  that  pra&ifes  the  art  of  phyfic,  and  has  a  concern 
ic  for  his  neighbour’s  welfare,  let  him  learn  to  prepare  fuch  a  folvent 
“  as  is  homogeneal,  unchangeable,  and  able  to  reduce  all  its  obje&s 
to  their  original  liquid  matter,  whereby  he  will  obtain  the  very 
“  internal  effences  of  things,  and  fee  their  qualities  and  difpofitions ; 
“  but  fuch  as  cannot  attain  to  this  fecret,  ought,  at  leaft,  to  learn 
“  how  they  may  render  fait  of  tartar  volatile*,  by  means  whereof  they 
may  make  uncommon  diffolutions.”  Helm .  p. 43.56.  p.  78.  n.  25,  This 
fait  alfo  will  receive  a  change  both  from  acids  and  oils. 

If  I  may  be  allowed  to  fpeak  my  opinion  in  this  affair,  I  cannot  be- 
r  lieve  the  alcaheft  was  ever  obtained  from  vegetable  or  animal  fub- 
ftances ,-  but,  if  at  all,  either  from  fait  or  mercury.  Salt  appears  to 
have  afforded  Paracelfus  an  univerfal  menftruum  ,-  and  in  the  tenth  book 
of  his  Arcbidoxa ,  publifhed  by  the  bifhop  of  Cologn ,  cap .  14.  where  he  treats 
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of  the  preparation  .of:  magifteries; .we  find  words  to  this  eflfed  :  “  In 
“  our  other  writings  we  have  fufficiently  fhewn  that  the  Tea,  or  water 
“  is  the  great  element  of  nature;  being  the  feed  of  all  things,  and  the 
“  true  mother  of  metals  ;  which  is  what  no  body  had  obferved  be- 
“  fore  us  ;  all  other  authors  deriving  their  origin  from  fulphur,  mer- 
"  cury,  &c,”  Helmont  alfo  agreed  with  him  in  opinion,  that  water 
was  the  mother  of  all  metals.  But  then  they  tell  us,  that  this  fea- water- 
has  a  quinteflence,  which  is  its  fait,  which  when  reduced  to  its  higheft 
pofiible  degree  of  purity  and  fimplicity,  feems  to  be  that  firft  menftruum 
of  Paracelfus,  which  turns  mercury  into  water.  The  method  of  making 
this  menftruum,  Helmont  thus  d.efcribes  :  “  Take  two  parts  of  the  element 
“  of  water,  or  fea-falt,  which  has  never  felt  the  fire,  mix  it  with  one 
ct  part  of  horfe-radifh  water,  and  purify  them  together,  for  a  philofo- 
a  phical  month,  and  the  fait  will  thereby  be  converted  into  a  kind  of 
4<  oil,  fuppofed  to  be  the  fal  ctrculatum  of  Paracelfus ,  and  an  univerfal 
<c  folvent,  which  may  properly  enough  be  called  a  fpirit  of  fait.”  But 
this  ’does  not  appear  to  be  the  greater  fal  ctrculatum  of  that  au¬ 
thor  :  for  it  will'  not  produce  the  effects  aferibed  thereto.  I  have  my 
felf  made  the  experiment,  and  find  the  digeftion  of  the  fait  will  fuc- 
ceed,  if  treated  after  the  manner  dire&ed  in  the  procefs.  That  Pa- 
racelfus*s  fecond  menftruum,  or  grand  univerfal  folvent,  was  alfo  a  fpirit 
of  fait,  feems  countenanced  by  Helmont ,  who  in  his  fourth  chapter  de 
primo  Ente,  bids  us  “  diifolve  mercury  in  the  fea,  that  is,  in  fea- fait,  and 
“  putrefy,  that  is,  digeft,  it  when  diffolved,  till  anomalous  faeces  fall 
**  therefrom.”  Paracelfus  farther  fays,  “  that  mercury  is  an  element  ge-  . 
“  nerated  from  fea-falt,  which  it  felf  is  compofed  of  w'ater ;  that  all 
“  metals  and  minerals  are  made  from  mercury  ;  that  every  body  ought 
“  to  be  diifolved  in  its  own  menftruum,  and  firft  to  be  killed  by  that 
u  w  herein  there  is  life ;  that  all  things  may  be  compofed  of  water,  and 
“  meliorated  thereby,  whence  at  length  it  felf  may  be  converted  into1 
“  the  univerfal  medicine,  or  the  philofophers  ftone.”  Archidox.  Lib.  io. 
And  Helmont  places  the  principle  of  indeftruftibility  in  the  nucleus  of 
mercury.  The  procefs  for  the  fecond  fal  ctrculatum  of  Paracelfus 
begins  thus:  “  Run  fea-falt  often  in  the  air,  and  dry  it  again,  afeer- 
“  wards  digeft  it  w'ith  herfe-radi/h,  diftil  and  reverberate  it  in  a  retort, 
"  then  diftolve  it  in  more  fea-falt,  digeft  it  again  with  horfe-radifh, 
“  diftil  and  repeat  the  feveral  parts  of  the  operation  till  the  whole 
“  matter  becomes  a  coherent  mafs,  and  all  the  fixed  fait  remains  at 
“  the  bottom  ;  then  fublime ,  &c.”  See  Paracelf  Archidox.  lib.  iq.  Thisope- 
.  ration  is  exceeding  tedious,  laborious,  and  intricate.  I  have  in  the  fpace 
of  two  years  made  above  a  hundred  experiments  in  order  to  obtain 
the  menftruum  it  promifes  ;  but  when,  at  length,  I  thought  my  felf  almoft 
pofi’eiftd  of  it,  I  could  go  no  farther  than  to  the  fubliming  part  ;  fori 
never  found  out  what  it  was  to  fublime  a  pure  fixed  fait  in  fea-falt. 
We  fee  then  that  Paracelfus  feems  to  have  had  two  kinds  of  principal 
•menftruums,  a  faline  one,  or  fea-falt  rendered  exceeding  pure  and  fubtile, 

i  and 


*.  Theory  of  Chemistry. 

and  another  that  was  metalline,  confiding  of  mercury  converted  by  the 
former  into  a  mercurial  water  ;  which  proving  capable  of  diflolving  all 
things,  might  poffibly  be  the  aicahefi.  And  this  is  all  'I  could  ever 
gather  from  the  writings  of  Paracelfus  and  Helmont ,  with  relation  to  the 
univerfal  me  lift  ru  urn  ;  which,  from  their  times,  has  employed  the  ftudies 
and  labours  of  fo  many  famous  chemifts,  with  great  expences,  to 
difcover. 

Having  gone  thorough  the  fubjed  of  menftruums,  and  explained  every 
other  part  of  our  definition  at  firlllaid  down,  except  what  relates  to  irr- 
ftruments  properly  fo  called,  we  come  now  to  the  confideration  of  thefe. 
Chemiftry  we  faid  was  an  art  that  by  means  of  certain  inftruments  changed 
fenfible  bodies ,  capable  of  being  contained  in  veffels,  fo  that  the  alterations  they 
nnderxcent  might  become  vi fib  lev  Whence  all  thefe  changes  are  to  be  made 
in  veffels ,  by  means  of  certain  infir  aments,  which,  therefore,  *tis  in  the  Iaft 
.place,  our  bufinefs  to  defcribe. 


of  Instruments,  properly  fo  .called. 

.Chemical  in-  ALL  the  parts  of  the  materia  chemica,  whilfi:  under  examination, 
ftiuments^hat.  mu  ft  be  contained  in  proper  viffels,  to  keep  the  matter  from 

running  into,  or  mixing  with  the  fire,  or  few  el,  employed;  and  thefe 
vefiels  ought  fo  to  reftrain,  moderate  and  determine  the  heat  upon  the 
bodies  expofed  thereto,  that  the  operations  may  receive  no  hindrance: 
which  end  can  only  be  obtained  by  means  of  proper  chemical  infim*- 
.  'ments.  Proper  chemical  infiruments,  therefore,  are  the  bodies  by  means  whereof 
the  moving  caufe,  or  fire ,  is  applied  and  determined  to  the  fub jells  propofed  to 
be  changed ,  in  a  manner  capable  of  effecting  that  change.  Such  inftruments 
are  chemical  veffels  and  furnaces. 

Chemical  Vessels, 


chemical  vef-  Hemic  al  veffels  are  hollow  bodies  fitted  to  contain  the  fubjeSls  to  be 
jets,  tvbat.  j  changed ,  as  well  during  the  time  of  their  change ,  as  before  and  .after 

it  is  effected ,  Thefe  vefiels  differ  from  one  another  in  refped  of  their 
matter  and  figure  y  and  are  made  of  three  different  bodies,  metal,  earth , 

and  glafs. 

The  metalline.  Metalline  veffels  have  two  inconveniences  ;  being  apt  to  foul  or  change1 
the  nature  of  the  fubjed,  as  particularly  of  acids,  which  will  corrode 
them  ;  and  fufing  with  a  violent  heat,  which  would  foon  have  this  effed  . 
where  tin  and  lead  are  concerned.  But  when  neither  of  thefe  incon¬ 
veniences  is  to  be  feared,  metalline  vefiels  are  the  moft  ufeful ;  and  will 
fuffer  nothing  to  tranfude  throJ  their  pores.  They  are  generally  pre* 
ierable  when  they  can  be  defended  from  the  coldnefs  of  the  air,  which 
might  happen  to  crack  or  fplit  them  ;  for  they  will  endure  a  great 
•violence  of  fire  without  being  deftroyed  thereby  ;  efpecially  if  made  . 
.  of  iron  that  has  been  once  fluxed;  which  will  caufe  it  to  fuftain 
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twice  the  heat  it  otherwife  would  do,-  tho  even  this. flout  metal  will 
at  length  begin  to  vitrify. 

Vejfels  of  earth ,  provided  they  will  neither  flow  nor  vitrify  in' the7fe 
fire,  are  admirable.  Of  this  matter,  or  the  powder  of  earthen-pots, 
are  made  crucibles ,  and  Ha  (pan  retorts,  which  may  be  ufed  in  tbofe  ope¬ 
rations  that  require  the  greated  Violence  of  fire  ',-  tho  they  will  be  melted 
down  by  a  burning  concave.  They  are  likewife  fubjed  to  wade  alca» 
lies,  to  be  corroded  by  acids,  to  be  calcined  by  the  fire,  and  to  let 
fpirits  efcape  thro’,  their  pores  in  diftillation  ;  for  which  reafons,  they 
are  only  proper ‘to  be  employed  .in  the  fufion  of  metals.  Of  all  other 
earthen  veflels,  thofe  of  porcelain  appear  the  mod  excellent;  becaufethey 
fuller  no  alteration  from  what  they  contain;  tho  even  thefe  melt  and 
crack  with  heat ;  but  efpecially  if  they  are  glazed.  Veflels  of  chalk 
alfo  may  have  their  ufe  ;  but  thefe  are  diffolvable  by  acids,  unlefs 
kept  in  a  very  drong  fire.  This  kind  of  veflels  are  employed  by  thofe 
perfons  at  Amfierdam  who  diftil  very  large  quantities  of  fpirit  of  nitre, 
oil  of  vitriol,  Aqua  font's ,  &c.  But  if  they  be,  forever  fo  little  a  while, 
expofed  to  the  cold  air,  with  acids  in  them,  they  prefently  crack  or 
fall  to  pices.  . 

Glafs-vejfels  fliare  many  advantages :  they  do  not  defile  or  mix  with^^'W*  °f 
the  bodies  they  contain  ;•  nothing  hitherto  appearing  to  diflolve  them  bur  ^ 
ftrong  fpirit  of  fait;  not  even  mercury,  "the  drongeft  acids  and  alka¬ 
lies,  or  the  fulphur  of  affenic.  Thefe  alfo  are  impervious  to  flrong 
.  fpirits,  as  Aqua  fortis ,  fpirit  of  nitre,  and  other  acids,  which  could 
not  be  contained  in  metalline  veflels.  Helmont  declares,  that  even  his 
alcaheft  might  be  expofed  to-  the  fire  in  a  glafs-.veflel.  But  the  matter 
whereof  thefe  veflels  are  made,  fhould  not  be  the  white,  cryflalliiie 
glafs,  which  is  apt  to  crack,  and  foon  flows  in  the  fire,  by  reafon  of 
the  large  proportion  of  fixed  alkali  contained  therein'}  which  alfo  gives  an 
urinous  tafte  to  fome  bodies.  The  green  glafs  is  the  dronged,  mod 
durable,  and  fitted  for  chemical  ufes ;  as  containing  the  greated  quan¬ 
tity  of  earth.  This  advantage  is  peculiar  to  glafs-vefl'els,  that  being 
tranfparent,  we  may,  by  means  thereof,  view  the  fubjed  during- the 
time  of  an  operation,  and  obferve,  thro*  their  fides,  ' the  fev.eral  changes 
made  by  every  dep  of  the  procefs.  Their  greated  imperfedion  is,  .that 
they  cannot  endure  a  higher  than  the  third  degree  of  fire,  without 
growing  foft,  and  melting  ;  and  can,  therefore,  never  ferve  in  the  fufion 
of  any  metals,  unlefs  of  lead  or  tin.  But  in  any  degree  of  heat  below 
the  third,  we  may  very  commodioufly  make  ufe  of  glafs-veflels ;  fince, 
of  themfelves,  they  neither  bring  any  change  upon  the  objeds,  nor 
differ  them  to  tranfude,  or  efcape. 

The  figure  of  veflels  differs  with  the  ufes  for  which  they  are  defigned.^w- 'figure, 
Chemids,  in  all  their  operations,  have  occafion  for  no  more  than  two 
kinds  of  veflels,  viz.  containing  and  receiving*  They  require  only  a  veflel 
that  fliall  contain  the  body  they  defign  to  change  ;  and  another  to  re¬ 
ceive  it  after  it  is  changed.  Now  the  veflel  containing  the  matter  to 
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be  changed,  mull  either  be  expofed  to  a  clofe  or  an  open  fire :  in  the 
latter  cafe,  only  Tingle  veffels,  fiich  as  pans  or  diflies,  melting-pots, 
crucibles,  teds,  &c.  are  employed.  But  when  things  are  committed  to 
a  clofe  fire,  numberlefs  different  veffels  may  be  ufed  ;  tho'  all  of  them 
are  reducible  to  two  kinds,  viz,*  the  cylindrical  and  the  conical.  Veflels 
of  a  true  cylindrical  form  are  very  rarely  employed  in  chemical  ope¬ 
rations.  Cucurbits  come  the  neared  to  it,  \vhich  are  frequently  made  choice 
of  where  a  didillatiori  is  defigned  to  be  uniformly  carried  on.  Conical 
veffels  are  of  two  kinds. ;  the  figure  of  the  cone  being  erect  in  fome, 
and  in  others  inverted.  The  former  rife  taper  from  a;  broad  circular 
bafe  ;  whereby  the  fides  approach  one  another  the  neared  at  the  top.  . 
Thefe  we  make  ufe  of  when  we  defign  to  hinder  the  afcent  of  the 
bodies  expofed  to  the  heat :  for  the  inclination  of  the  fides  of  the 
veflel  will  here  prove  an  obdacle  to  the  rife  and  efcape  of  the  fumes 
which  might  otherwife  fly  off.  The  latter,  or  inverted'  conical  veflels, 
rife  broad  from  a  narrow  circular  bafis,  and  open  in  a  wide  mouth  at 
lad.  And  thefe  are  employed,  with  a  view,  contrary  to  the ‘former, 
to  feparate  and  obtain  the  more  fixed  parts  of  bodies  from  thofe  which 
are  lighter  and  more  volatile  :  becaufe  the  fides  of  thefe  veflels  obdrud 
not  the  rife  and  avolation  of  the  more  fugitive  matters  fubmitted  to 
the  adion  of  the  fire.  A  true  knowledge  of  the  nature,  ufes,  and  ap¬ 
plication  of  all  the  chemical  veflels  depends  upon  rightly  conceiving  the 
reafon  of  their  different  drudure.  If  a  veflel  w'ere  perfedly  cylindrical,  * 
it  appears  from  geometry  and  hydraulics,  that  the  fire,  ading  in  ftrait . 
lines  upon  any  fubflance  lying  at  the  bottom  thereof,  would  give  it  a 
motion  diredly  upwards ;  and  that  this  motion  'would  not  be  refided  or 
altered  by  the  fides  of  the  veflel.  But  fhould  thefe  fides  converge  to¬ 
wards  the  mouth,  and  fo  give  a  conical  form  to  the  veflel,  much  of  the 
matter  that  was  raifed  by  the  fire  would  impinge,  or  drike  againfl 
them,  and  thereby  be  obdruded  in  its  elevation ;  for  no  more  parts 
would  now  be  carried  off  than  what  never  druck  againd  the  fides,  or  could 
overcome  the.  refidance  they  make  to  the  force  wherewith  fuch  parts  tend 
upwards*  If,  therefore,  the  .mouth  of  the  veflel  were  infinitely  fmall,  no  • 
particle  could  efcape  thereat  ,•  and  all  thofe  that  rofe  would  then  fall  back 
again ;  on  the  other  hand,  if  the  veflel  had  no  fides  at  all,  but  was  entirely 
flat,  or  every  way  perfedly  open,  it  felf  would  not  in  the  lead  obdrud 
the  rife  .and  efcape  of  the  volatile  parts.  Hence  we  fee  the  reafon 
why  cupels  are  made  flat,  with  little  or  no  fides  belonging  to  them 
and  why  didillation  is  the  eafier  performed  in  fuch  veflels  as  are  both 
low  and  wdde.  Didillation,  as  commonly  conceived,  is  the  afcent  of  * 
certain  moid  particles  in  the  form  of  a  vapour;  and  confequently  mud 
proceed  in  proportion  to  the  height,  and  the  obdacles  that  might  any 
way  retard  it:  it  will  therefore  always  be  in  a  ratio  compounded 
of  the  dired  proportion  of  the  orifices  of  the  containing  veffels,  and 
the  reciprocal  of  their  altitudes.  Thus  if  the  fame  matter  were,  with 
the  fame  heat,  to  be  diddled  in  two  cucurbits  of  equal  heights,  but 
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of  different  diameters  at  their  mouths,  the  quantity  ’of  liquor  gained 
by  the  operation  would  be  as  thofe  diameters.  Thofe  bodies,  therefore, 
which  are  diftilled  with  difficulty,  ffiould  be  committed  to  a  broad  and 
low  vefl'el;  and  fuch  as  are  very  volatile,  to  a  narrow  and  a  tall  one. 

Thus  by  nicely  adjufting  and  fuiting  your  veffels,  rectified  fpirit  of  wine.* 
might  be  brought  to  boil  below,  whilft  no  particle’  ffiould  rife  fohigh 
as  to  efcape  into  the  air;  or  mercury  be  agitated  with  a  violent  fire  with¬ 
out  differing  any  lofs,  &c.  And  by  this  means  it  is,  that  fom’e.  uncom¬ 
mon  and  extraordinary  things  have  been  .performed  in  chemiftry. 

The  principal  veffels  requisite  in  the  pra&icc  of  our  art,  and  fuch 
as  we  (hall  hereafter  have  occafion  for,  are  thofe  which  follow. 

1.  A  cucurbit ,  which  is  a  bellied  veffel,  broad  at  bottom,  but  nar-  Cucurbit. 
rower  upwards,  called  in  the  Dutch  language  by  the  fame  name  with^f*^1’ 
Hercules's  club,  from  the  refemblance  it  bears  thereto  ,•  but  the  Latin  cu - 

c urbita  originally  fignifies  a  gourd ,  whofe  figure  is  not  ill  reprefented  by . 

.our  veffel;  which,  however,  fometimes  differs  from  it  felf ;  for  it  may 
have  a  neck  of  equal  diameter  with  the  bottom,  or  flenderer  or  wider 
than  that.  This  vefl'el,  therefore,  is  fit  for  thofe  diftillations  wherein 
the  vapour  is  defigned  to  rife  high. 

2.  A  matras,  otherwife  called  a  bolt-bead,  or  egg-vial,  is  a  veffel  of  a  ca-  M*trat. 
pacious,  roundifh  or  cylindrical  bottom,  joined  to  a  flender  neck,  and  con-F^'  **.. 
fequently  a  fpecies  of  the  cucurbit  \  having  only  a  narrower  mouth  and  a 
longer  neck  than  that.  If  the  neck  of  one  matras  be  inverted,  into  that  of 
another,  the  two  together  make  what  is  cdX\t&  Z  circulatory  veffel.  And  see  %  9. 
that  inffrumentj.or  veflelj  which  is  placed  upon  the  cucurbit  or  matras , 

to  keep  in  or  condenfe  the  vapour  in  diffillation,  is  termed  a  head ;  as 
in  the  alembic,  which  we  fhall  fee  prefently.  The  matras  is  of  ufe  when 
no  feparation  is  intended  to  be  made,  by  the  rife  of  vapours  thro’  the 
neck,  as  in  extrading  tindures,  &c.  ■  . 

3.  A  retort  is  a  bellied  vefl’el,  with  a  bent  or  angular,  and  (lender 
neck  ;  being  an  artificial  compendium  or  improvement  of  the  two  for-  rg‘  3‘ 
mer ;  for  it  anfwers  all  the  purpofes  of  thofe,  without  the  afliftance  of 

a  head  ;  w  hich  they  fometimes  require :  and  diftillation  may,  by  means 
of  it,  be  performed  in  a  Ample  manner ;  this  requiring  nothing  to  fit 
it  for  that  purpofe  befides  a  receiver. 

4.  A  receiver  is  the  veflel  employed  to  arreft  and  contain  the  bodyR/«*ver. 
fubmitted  to  a  chemical  procefs  or  operation,  after  it  is  changed  by Vtg' +* 
the  fire.  This  vefl'el  may  be  any  convenient  thing,  and  is  ufually  no 
other  than  a  matras,  whofe  mouth  admits,  and  receives  the  bent  neck  * 

of  the  retort,  thro’  which  the  changed  matter  flows  into  the  belly  of  the 
receiver.  *  . 

.  We  may  now  underftand  the  contrivance  and  nature  of  that  manner Long.neckt. 
of  diftillation,  whereby  ftrong,  acid,  or  faline  fpirits  are  obtained.  This 
is  performed  by  a  fet  of  perforated  veffels,  or  long-necks,  exadly  joined  and 
fitted  one  into  the  neck  of  another;  and  ferving  as  one  long  continued- 
retort,  that  ends  at  laft  in  a  receiver :  by  w'hich  means  the  journey  of 
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the  vapours  being’  lengthened,  they  are  cooled  in  the  paflage,  tho  they 
never  rife  high.  Were  it  not  for  this  contrivance,  which  gains  length, 
to  th'e  retort  without  adding  to  its  height,  and  may  be  continued  out 
to  any  diftance  we  pleafe,  ftrong  acid  fpirits  could  never  be  obtained 
•with  any  tolerable  profit  or  fafety  ;  for  not  being  able  to  rife  high 
enough  in  dillillation  to  cool  themfelves,  they  would  break  the  receiver 
to  pieces  by  coming  hot  into  it  ,•  and  hence  great  damage  has  been 
fuftained:  but  by  placing  the  compound  retort  horizontal,  oil  of  vitriol. 
Aquafortis ,  &c.  are  readily  diflilled  to  advantage. 

5.  An  alembic  is  an  inftrument  of  this  nature;  being  no  more  than  a 

matras  fitted  with  a  roundifh  head,  perforated  in  a  Hoping  Hem,  or  tube 
for  the  condenfed  vapours  to  pafs  through,  which  they  do  in  the  form 
of  a  liquor,  into  the  receiver.  This  inftrument  was  known  to  Diofcorjdes,, 
who  fays,  that  cinnabar  may  be’ raifed  «V  whence  comes  the 

word  alembic ,  by  prefixing  the  Arabic  al  thereto.  And  hence  is  readily 
underftood  the  ftru&ure  and  ufe  of  the  copper  alembic,  as  well  as  of 
the  cold-ftill,  which  nearly  refembles  the  glafs-alembic ;  its  head  being’ 
made  of  pewter,  and  its  bottom  of  copper,  but  lower  and  wrider  than 
the  matras. 

6.  A  pelican  is  a  ftiort  and  eafy  combination  of  all  the  juft-mentioned 
velfels  and  inftruments ;  being  a  cucurbit  joined  to  a  fixed,  blind-head,  in  the. 
nature  of  an  alembic,  which  again  communicates  with  the  body  by  two. 
hollow  handles  riling  out  of  the  oppofite  lldes;  whereby  diftillation  and  co- 
hobation  are  both  carried  on  at  the  fame  time ;  the  liquor  that  afcended  in 
vapour  being  condenfed  by  the  head,  and  afterwards  returned  upon  the 
matter  below,  without  opening  the  velfel,  which  has  only  one  orifice  at 
top  to  receive  the  fubjefts  of  the  operation.  This  contrivance  is  greatly 
efteemed  and  applauded  by  the  chemifts,  and  has  been  much  ufed  by 
the  adept  in  the  preparation  of  their  ftone  ;  but  it  comes  dear,  and 
has  this  inconvenience  befides,  that  if  it  be  not  every  where  exa&Iy 
clofed,  all  the  matter  it  ought  to  include,  efcapes;  and  yet  if  it  be 
firmly  (hut  up,  it  is  apt  to  break  by  too  great  a  heat ;  whilft  a  fmall  one 
will  not  prove  fufficient  to  raife  the  matter.  For  this  reafon  I  rarely 
make  ufe  of  a  pelican ;  but  in  its  Head  chufe  two  matxajfes)  with  very 
long,  (lender  necks,  and  invert  the  mouth  of  one  into  that  of  the  other* 
and  in  the  lower  put  the  matter  I  would  diftil  or  circulate.  This 
compound  vefl'el,  or  circulating-glafs,  I  place  in  a  furnace  fit  for  the. 
purpofe,  and  lute  the  juncture,  having  firft  well  heated  the  glafles  to  • 
rarify  and  exclude  the  air  contained  within  them.  After  this,  I  fuffer 
the  matter  to  boil,  without  any  danger  of  breaking  the  glafles,  which 
would  now  happen  if  they  were  thus  joined  together  in  the  cold.  Thus, 
for  example,  if  I  would  reduce  mercury  to  a  red  powder,  I  put  a  pound 
thereof  into  an  egg-vial,  with  a  long  ftem,  and  invert  another  therein; 
then  expofing  them  to  a  proper  heat,  that  both  the  glafles  may  grow 
warm,  I  clofe  the  juncture,  and  commit  it  to  the  fire ;  which  will 
now  drive  up  the  mercury  to  the  top  of  the  lower  matras,  and  let 
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it  fall  back  again,  till  the  work  is  finished.  This  veflel  was  known 
above  a  thoufand  years  ago,-  and  had  the  name  of  pelican  given  it  from 
its  adion,  which  refembles  that  reported  of  the  bird  famous  for  nou- 
rifhing  its  young  with  its  own  blood. 

The  nature  of  the  bodies  to  be  worked  on,  their  degree  of  volati -  Tj?e”  manner 
lity  and  fixednefs,  and  the  parts  .defigned  to  be  obtained  therefrom,  or0/  UJe% 
the  union  and  mixture  to  be  made  thereof,  will  direct  to  the  proper 
choice,  application,  and  pofition  of  the  feveral  veflels  we  have  here* 
defcribed.  The  more  volatile  the  matter  to  be  diftilled,  or  the  more 
open  and  fubtile  the  body  from  whence  any  thing  is  to  be  drawn,  the 
higher  fhould  the  receiver  be  placed,  and  the  narrower  its  neck,,  and  that 
of  the  cucurbit  or  matras.  Thus,  for  example,  if  you  would  feparate 
pure  fpirit  of  wine  from  the  water  wherewith  it  may  happen  to  be 
mixed,  make  choice  of  a  very  tall  veflel,-  and,  with  a  proper  degree  of 
fire,  nothing  but  the  fpirit  will  afcend  into  the  -receiver.  But  where  the 
fubjed  to  be  diftilled  off,  is  lefs  volatile  and  fubtile  than  that  fpirit, 
the  veflel  fhould  neither  be  fo  tall,  nor  fo  narrow  at  the  top  *. 

O/Furnace  S, 


FUrnaces  are  thofe  inftruments ,  or  machines ,  employed  in  the  praclice  of  che -  fvm*ces  dc*- 
mifiry ,  * whereby  the  fire  requifiie  to  the  operations  of  that  art ,  is  keptpne  ’ 
together ,  moderated,  and  determined  upon  the  fubjeEl  to  be  changed.  Every  fur¬ 
nace,  therefore,  muff:  be  capable  of  containing  fire,  of  reff raining  or 
keeping  it  from  fpending  it  felf  too  faff,  and  of  guiding  and  direding 
it,  as  the  end  whereto  it  was  defigned  fhall  require.  Hence  we  learn 
that  furnaces  have  a  double  office  to  perform,  as  regarding  not  only  the. 
fire,  but  alfo  the  fubjed  to  be  changed  thereby.  With  refped  to  the 
former,  they  muff:  have  a  current  for  the  air,  a  chimney,  a  fire-place 
or  grate,  and  a  hole  for  the  allies ;  and  with  regard  to  the  latter,  a 
place  for  the  chemical  -veflels  to  ftand  in. 

Thofe  furnaces  are  the  beft  which  are  moft  Ample  and  eafy  in  their  which  the  beft., 
conftrudion,  produce  the  effeds  required  from  them  with  the  leaft  ex* 
pence  and  trouble,  afford  a  conftant  and  equable  degree  of  heat*  and 
allow  their  fire  to  be  recruited,  managed,  and  direded  with  all  defirable 
convenience.  •  • 

A  furnace  fhould  perform  its  office  writh  little  expence  }  that  is,  it 
fhould  entirely  confume  the  fewel  defigned  to  feed  the  fire,  and  let  the 
whole  force  thereof  be  fpent  upon  the  fubjed  to  be  changed  ,-  without 
any  part  being  loft,  or  fuffered  to  go  afide.  It  fhould  afford  a  conftant 


"*  To  thefe  might  be  added  numberlefs  o- 
ther  kinds  of  veflels,  differently  contrived  to 
anfwer  the  fame  or  different  ends  3  but  fince 
a  courfe  of  chemiftry  may  very  well  be  car¬ 
ried  on  with  thefe  few  Ample  ones,  and  the 
afliftance  of  tejls  and  crucibles ,  it  is  needlefs 


here  to  defcribe  any  more  :  the  commo¬ 
dious  preparation  of  vendible  commodities  in 
large  quantities,  and  to  the  greateft  profit  $. 
being  foreign  confiderations,  regarding  the 
trade  of  chemiflry  rather  than  the  art. 

*  .  '  •  - 

degree; 
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degree  vcf  heat,  that  the  fevvel  may  have  its  eflfed  without  lofs  of 
time,  and  not  at  every  turn  require  the  prefence  and  aflifiance  of  the 
artift.  The  heat  fhotild  alfo  be  equable,  becaufe  every  degree  of  fire 
has  different  efieds  upon  the  fame  fubjed.  So  that  when  a  chemift  is 
requefted  to  change  a  given  body  into  one  of  another  fpecies,  with  • 
an  afiigned  degree  of  fire,  if  he  fhould'  happen  to  vary  that  degree,  he 
would  never  obtain  the  produdion  required.  This  ought  to  be  heed- 
•fully  attended  tain  chemical  operations;  for  if  the  fire  fhotild  once  be 
lowered  when  it  ought  to  have  been  raifed,  or  kept  up  to  the  fame 
degree,  /t is  in  vain  to.exped  a  perfed  produdion  from  the  operation; 
how  much  foever  you  afterwards  increafe,  or  carefully  regulate  the  fire.# 
The  perfedion,  therefore,  of  furnaces  confifts  in  being  eafily  made, 
and  of  cheap  materials,  fo  as  to  fuffer  the  fire  to  ad  equably  on  the  fub¬ 
jed  in  any  afiigned  dirediou  and  degree  ;  which  will  depend  upon  the 
quantity  of  fevvel  made  .ufe  of,  its  nature,  and  the  current  of  the  air 
thro5  the  fame.  The  fire  that  is  every  way  enefofed  and  guarded  from 
the  air,  or  every  way ‘equally  expofed  thereto,  will  foon  be  totally  ex- 
‘tinguifhed  ;  but  the  more-  it  is  determined  and  confined’  to  the  objed, . 
the  greater  force  it  will  exert  thereon,  and  vice  verfti.  Thus  when  the 
rays  of  the  fun  are  colleded  by  a'  burning  concave,  and  all  are  direded 
to  one  point,  called  the  focus y  their  force  is  exceeding  great,  and  pro- 
dudiye  of  wonderful  changes  in  bodies.  And  the  like  is  pradicable 
in  furnaces  ;  the  beft  whereof  are  reckoned  thofe  which  afford  the 
greateft  or  moft  fuitable  degree  of  heat,  with  the  leaft  quantity  of 
fevvel.  There  are  various  kinds  of  chemical  furnaces,  both  portable 
and  fixed,  deferibed  by  different  authors ;  but  the  moft  commodious, 
and  generally  ufeful,  or  thofe  proper  for  our  fucceeding  courfe,  are 
the  following. 

i.  The  firft  which  occurs,  as  affording  the  mod  temperate  and  equable 
warmth,  is  the  athanor ,  otherwife  called  the  tower-furriace,  the  phi- 
lofophical  furnace,  and  furnus.  pigri  Henrici  ;  the  heat  whereof  may  be 
made  not  to  exceed  that  of  the  human  body  in  a  healthy  ftate. 

Its  firudure  may  be’ this  :  Ered  a  concave  parallelopipid,  as  AEG, 
of  any  proper  material  able  to  endure  the  fire  ;  let  an  iron-grate  be 
placed  therein  at  F  E,  and  above  this  let  there  be  a  hole  of  anyfizeat 
DR,  thro5  which  the  air  may  enter  fo  as  to  dired  the  adion  of  the 
fire  between  the  two  fides  F,  E. 

Suppofe,  alfo,  a  plate  of  iron,  in  this  cafe  ufually  called  a  regifier, 
fitted  into  the  hole  at  DR,  which  by  admitting  or  excluding  the  air 
will  ferve  to  regulate  the  fire,  or  determine  the  degree  thereof. 

Now  when  the  vent  AB  is  ftopt  with  a  dome  or  cover  of  iron,  the 
heat  of  the  fire  upon  the  grate,  afeending  parallel  to  the  fides  of  the 
furnace,  and  being  flopped  by  the  cover  AB,  will  be  refleded,  and  kept 
in  ;  fo  that  we  may  eafily  meafure  the  degree  of  heat  by  a  thermometer; 
and  according  as  it  proves  too  great  or  too  fmall,  the  hole  at  DR 
may  be  the  more  clofed  up  or  opened  by  means  of  the  regifter.  And 
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thus  the  heat  of  this  furnace  may  be  meafured,  intended,  and  remitted 
at  pleafure  ,-  for  the  more  air  is  let  in  upon  the  burning  fewel,  by 
withdrawing  the  regifter,  the  greater  will  be  the  heat,  and  vice  verfa. 

And  by  this  contrivance,  ’tis  •  poflible  to  keep  up  an  equable  and  mo¬ 
derate  degree  of  heat,  for  the  fpace  of  feveral  weeks;-  the  fire-place 
CDEF  being  at  firft  filled  with  fewel  from  FE  to  CD,  will  confume  \ 
gradually,  letting  fall  the  allies  into  the  hole  G.  DHIK  is  the 
place  of  the  fand-heat,  and  LHMN  is  the  chimney.  This  furnace  is 
of  life  in  all  cafes  where  we  require  one  determinate,  moderate,  and 
equable  heat ;  tho  I  have  diftilled  fpirit  of  hartfhorn  by  means  thereof,- 
and  fometimes,  on  other' occafions,  heated  the  iron-cover,  or  dome,  even 
red-hot.. 

2.  I  have  two  kinds  of  digefting-furna.ee>  both  of  my  own  contri- 
vance ;  the  one  made  of  potters  clay,  the  other  of  wood.  The  firft  isn,ye- 
fomewhat  roundilh  or  cylindrical ;  and  in  its  fire-place  receives  afquareF^‘2’ 
tile,  made  of  the  fame  kind  of  clay,  whereon  I  place  a  glowing-coal, 
firft  burnt  till  it  yields  no  more  fmoke,  and  afterwards  cover  it  with 
clean  turf- allies,  lifted  lightly  thereon,  without  prefling  them  down, 

to  the  thicknefs  of  an  inch.  Then  (hutting  the  fire-place  with  its  door, 

I  can  by  this  means  preferve  an  equable  heat,  without  diminution,  for 
feveral  hours,  or  till  the  glowing  coal  is  totally  confumed  ;  after  which 
a  frelh  one  may  be  fubftituted.  The  velfel  containing  the  fubjedf,  be¬ 
ing  placed- at-the  top,  is  to  be  covered  with  a  dome,  having  around 
hole  in  the  middle  to  give  paflage  to  the  neck  of  the  velfel,  fo  as  ex¬ 
actly  to  fill  up  this  upper  aperture  of  the  furnace,  and  lie  with  its  neck 
bedded  in  a  cavity  made  on  purpofe  to.  receive  it.  Things  being  in  this 
pofhire,  the  fire  may  thus  be  kept  equable  at  little  charge,  without  any 
need  of  a  chimney,  and  without  fmoke  or  other  inconvenience.  This 
furnace  is  principally  ufeful  when  any  digeftion  or  diftillation  is  to  be  per¬ 
formed  with  a  gentle  heat,  that  ought  not  to  be  remitted.  And  thus 
I  have  fometimes  continued  an  operation  of  this  kind  for  nine  months 
together. 

3.  My  wooden  digefting-furnace ,  is  made  in  the  form  of  a  parallelopipid-see%  ,a. 
Its  ftrudture  is  now  generally  known,  and  much  the  fame  with  the 
foregoing.  JTis  highly  ufeful  on  many  occafions,  and  labours  under 

but  one  inconvenience  ;  and  that  is,  being  made  of  wood,  ?tis  apt  to 
crack  with  the  heat.  The.  fire  in  it  is  maintained  with  very  little  ex¬ 
pence,  and  may  long  be  kept  in  an  uniform  degree,  wdthout  any  confide- 
rable  variation,  fo  as  to  make  plants  grow,  &c. 

The  ftmple  furnace  for  the  cold- ft  ill,  made  life  of-  in  drawing  Coidftiu. 
the  odoriferous,  or  exhalable  waters  of  recent  vegetables,  is  made  in 
brick-W'ork  to  receive  a  lhallow,  copper  body,  fitted  with  a  large,  co¬ 
nical,  pewter  head,  to  condenfe  the  vapours  raifed  by  a  gentle. heat, 
and  turn  them  into  liquor,  to  be  tranfmitted  into  the  receiving-veflel  • 
thro’  a  roftrum  fixed  to  the  fide,  near  the  bottom  of  the  head.  By 
means  of  this  ind  of  furnace,  we  come  to  know  what  it  is  which 

•  fpontaneoufly 


5 


s 


So 


Hot-JUU,  or 
copper-  alembic. 

See  Fig.  j. 
Hate  I. 
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fpontaneoufty  exhales  from  vegetables  by  the  warmth  of  the  fummer’s 
fun,  &.c:  ✓  .  .  ■ 

5.  The  common  furnace  for  diftilling  all  kinds  of  waters,  from  vegetable 
or  animal  fubftances,  is  of  admirable  ufe  ;  and  is  made  to  receive  a  copper 
body,  placed  in  the  midft  of  brick-work,  after  the  manner  of  a  copper  for  # 
brewing,  with  its  metalline  head  ;  the  beak  whereof  is  joined  to  a  fpiral 
tube,  or  worm  of  lead  or  pewter,  that  runs  its  winding  courfe  thro’  a  large 
•veflel  of  cold-water,  called  the  refrigeratory,  fo  that  by  means  of  a  long 
.defcent  thro*  fuch  a  veflel,  the  diftilled  liquor  is  made  to  come  off  cool, 
tho  the  matter  in  the  copper-body  fliould  boil  ever  fo  fail ;  whence  it 
does  not  endanger  the  breaking  of  the  glafs-veflels,  which  here  perform 
the  office  of  receivers,  as  it  w'ould  do,  were  it  to  come  Over  boiling 
hot  into  them.  This  furnace  greatly  fliortens  the  work  of  diftillation, 
and  renders  that  performable  in  a  few  hours,  which  otherwife  could 
not  be  effeded  in  the  fpace  of  many  days.  But  when'  the  matter  to  be 
. diftilled  is  volatile,  and  requires  only  a  fmall  degree  of  heat  to  raife 
it,  there  is  no  occaflon  for  the  worm-  and  refrigeratory  ;  but  the  liquor 
may  immediately  be  received  in  a  proper  veflel,  as  it  falls  from  the 
roftrum  of  the  ftill-head,  or  from  a  tube  that  paflfes  without  winding 
thro’  the  refrigeratory. 

sdneumMarU.  6.  The  bath-furnace ,  balneum  marts,  or  balneum  Maria,  is  a  copper  body 
of  water,  receiving  another  fitted  with  its  head  or  alembic ;  and  this 
compound  alembic  is  to  be  fo  placed,  that  the  fire  applied  may  make 
the  Water  boil  y  which  being  conflantly  kept  in  that  flate,  will  afford 
the  fame  uniform  degree  of  heat,  tho  the  fire  be  great  or  fmall.  This 
furnace  is  of  ufe  in  diftilling  all.  kinds  of  fubtile  or  volatile  fpirits  and 
waters,  as  thofe  of  rofes,  <*rc.  without  danger  of  fpoiling  their  flavour  by 
burning  them  to  the  {till  ;  as  alfo  in  rectifying  fpirit  of  wine,  <&c. 

7.  The  fand-furnace  is  defigned  to  convey  heat. to  the  veflel  by  the 
interpofition  of  fand,  which,  being  contained  in  an  iron-pot,  receives 
the  aCtion  of  the  fire  below.  This  is  ufed  where  we  require  a  greater 
degree  of  heat  than  can  be  given  by  boiling  water ;  and  may  be  raifed 
fo  high  as  to  melt  the  veflel,  or  make  it  red-hot  *. 

8.  The  wind- furnace,  melting- furnace,  reverberating-furnace,  or  ajjaying- 
furnace ,  is  defigned  to  give  the  moft  violent  degree  of  heat,  which  may 
belt  be  effeded  by  making  it  of  an  elliptic  figure ;  provided  the  furnace 
be  fo  contrived  that  the  grate  ftands  in  one  focus,  and  the  veflel  con¬ 
taining  the  fubjeCt  in  the  other  :  for  as  it  is  the  nature  of  fire  to  go  off 
every  way  in  ft rait  lines  from  the  centre  to  the  circumference ;  ’tis  ma- 
nifeft  from  mathematics,  that  all  the  rays  which  go. from  the  lower 
focus  of  the  ellipfis  to  the  circumference,  will  from  thence  be  refleded 
to  the  upper;  and  confequently,  if  the  fire  be  placed  in  one  focus  of 
the  ellipfis  it  will  produce  a  violent  degree  pf  heat  in  the  other.  'And 


F%-  3. 


Sand-furnace. 
Fig.  4.. 


Wand-furnace. 
Fig.  /  and  6. 


*  The  filings  of  iron  are  fometimes  ufed  inftead  of  fand,  for  this  purpofe,  as  conceiving 
a  much  greater  degree  of  heat  than  that. 
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after  the  fame  manner  a  furnace  may  be  ereded  for  diftilling  acid  fpi¬ 
rits,  or  the  like,  with  a  naked  fire  and  earthen  retorts. 

p.  But  of  all  the  various  kinds  of  furnaces  invented  by  chemihs,  the  p^aboiic  fur- 
parabolic  are  thofe  which  throw  the  greateft  heat  upon  the  matter  to714"' 
be  changed,  in  proportion  to  the  quantity  of  fewel  employed.  Thefe*%.7, 
are  built  in  fuch  a  manner,  as  that  the  plane  of  the  grate  may  pafs 
thro*  the  extremity  of  the  abfeiffa ,  and  be  at  the  fame  time  perpen¬ 
dicular  thereto ;  the  veffel  containing  the  fubjed,  being  placed  in  the 
focus  :  for  ’tis  mathematically  demonftrable,  that  all  the  rays,  which 
here  tend  perpendicularly  upwards  from  the  plane  of  the  grate,  after 
they  once  arrive  at  the  furface  of  the  parabola,  are  thence  reflected 
back  to  the  focus';  where  they  produce  the  greateft  poflible  degree 
of  heat,  in  proportion  to  the  quantity  of  fewel ;  which  is  not  fo  true 
of  the  furnaces  of  any  other  figure. 

But  a  knowledge  of  all  the  various  kinds  of  furnaces,  is  better  ac¬ 
quired  by  infpedion,  and  being  converfant  in  the  laboratories  of  che- 
mifls,  than  by  any  defeription  we  can  give  of  them*:  tho  what  is  here 
delivered  upon  the  fubjed,  will  fufiice  for  our  purpofe,  and  furnifh  us 
with  all  the  furnaces  we  need  hereafter  employ  in  our  courfe  of  ope¬ 
rations. 

•  Lutes. 

BY  the  word  lute,  chemifts  under fl  and  fuch  a  matter ,  as  being  fpreadh-nus  defined. 

upon  the  junctures  of  communicating  'vejfels ,  veil!  exclude  the  external, 
and  keep  in  the  internal  air.  Such  a  matter  is  requifite  to  the  due 
performance  of  diftillation,  in  which  the  veffels  concerned  are  fo  ftridly 
to  be  joined  together,  as  that  no  part  of  the  contained  fubjed  may  per- 
fpire,  or  be  loft.  The  lute,  or  cement,  commonly  ufed  in  the  diftilla-  The  common 
tion  of  inflammable,  alkaline  fpirits,  waters  and  other  liquors,  w'hich lute- 
are  not  of.  an  acid  nature,  is  made  of  linfeed  meal,  well  cleared  pf  its 
oil  by  expreflion,  and  mixed  up  into  a  pafte  with  as  little  water  as 
will  fufiice  for  that  purpofe.  This  is  an  admirable  kind  of  lute ;  for 
being  fpread  upon  the  jundures  of  veffels,  it  prefently  acquires  the  hard- 
nefs  of  a  ftone  ;  and  yet  upon  occafion,  may  be  readily  ftiaved  off  again. 

But  in.the  diftillation  of  acid  fpirits,  we  muft  have  recourfe  to  a  lute  of  The  phiiofophi- 
a  different  kind,  called  by  the  name  of  lutum  fapientia ,  or  the  luting  of***  *«*• 


*  The  bufinefs  of  furnaces,  tho  it  has  been 
treated  of  by  almoft  all  chemical  authors, 
Teems  capable  of  great  improvement.  A  know¬ 
ledge  of  mathematics,  and  of  the  properties  of 
the  air  and  fire,  will  enable  us  to  conftruCt 
them  to  more  advantage  than  hath  hitherto 
been  praCtifed  among  chemifts  ;  who  feldorr? 
happen  to  be  mafters  of  more  knowledge  than 
they  get  out  of  the  fire.  Thofe  here  deferibed 


will  ferve  very  well  for  the  common  purpofes 
of  chemiftry,  or  the  following  courfe  of  ex¬ 
periments  ;  but  the  larger  work  requires  a 
fuitable  contrivance,  to  leflen  the  expence,  and 
yet  perform  the  operation  in  as  great  perfection 
as  if  it  were  done  in  miniature  :  but  this  con¬ 
federation  belongs  to  the  trader  more  than  the 
artift. 
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ing  of  retorts. 
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t'he  philofophers ;  the  common  fort  being  not  all  fit  for  this  purpofc. 

The  philofophical  lute  is  c.ompgfed  of  colcothar,  or  the  caput  mortuum 

of  vitriol,  boiled  in  feveral  parcels  of  frefh  water,  till  the  deco&ipn'  at 
length  becomes  infipid,  or  retains  no  faline  part  of  the  colcothar ; 
which  being  now  reduced  to  a  perfectly  dry  powder,  and  kept  a-part,  may 
be  mixt  occafionally  with  an  equal  quantity  of  quick-lime,  and  a  final! 
proportion  of  the  white  of  an  egg,  firft  well  beat  with  a  fpoon,  fo  as 
to  make  the  whole,  with  great  expedition,  into  a  pafle,  to  be  ufcd  the 
moment  it  is  formed;  otherwife  it  will  grow  too  hard  and  unfit  fi^r 

ufe.  This  lute  being  thus  rightly  prepared,  and  feafonably  applied, 

will:  by  heat  become  as  hard  as  glafs  it  felf,  and  fuller  no  liquor  to 
efcape  it.  But  in  cafe  it  (liquid  crack,  as  it  fometimes  will,  new  mall 
be  applied,  to  fill  up  the  interftices.  But  there  is  a  much  readier  way, 
which  I  fometimes  ufe,  of  making  a  pafte  for  this  purpofe  ;  which  con- 
fiftsonlyin  taking  a  proper  quantity  of  potters-clay,  and  working  it  up 
with  fand,  between  the  fingers,  till  it  will  no  longer  flick  to  them  ,\  and 
this  with  as  fmall  a  quantity  of  water  as  poflible.  Glaffes  being 
luted  with  fuch  a  compoficion,  which  is  afterwards  to  be  dried  upon  them, 
and  the  operation  repeated  or  amended,  if  auy  cracks  ftiould  happen  in 
it,  will,  in  fome  cafes,  be  kept  fufficiently  clofe  for  the  purpofe  above- 
mentioned.  Or  a  ftill  fiiorter  and  eafier  way  may  be  to  fo.ak  a,  hog’s 
bladder  in  water  till  it  begins  to  corrupt,  and  acquire  a  naufeous 
feent  ;  which  being  afterwards  applied  to  the  jumftures  of  glffs-veflels, 
and  gently  dried,  will  flick  almoff  as  fall  thereto  as  if  it  felf  were 
a  part  of  the  glafs.  \  ‘ 

Mr.  Boyle  fupplies  us  with  an  excellent  cement  to  flrengthen  and  hold 
crack’d  glaffes  together,  fo  as  to  fit  them  for  farther  ufe.  This  cement 
he  made  of  the  fine  (havings  of  old  fat  cheefe,  and  an  equal  quantity 
of  quick-lime,  worked  together  with  a  little  water,  and  fpread,  like  a 
plaifter,  upon  linen,  to  be  applied  along  the  crack  *.  But  the  cheefe 
and  the  quick-lime  are  to  be  kept  feparate,  and  not  to  be  mixed  till 
the  cement  is  wanted;  and  then,  too,  the  mixture  mud  be  made  with 
great  expedition,  or  elfe  it  will  grow  hard  and  unfit  for  the  office. 

When  cracks  happen  in  the  furnaces,  they  are  to  be  filled  up  with  a 
lute  or  cement  made  of  fifted  allies,  and  a  fmall  quantity  of  water,  well 
mixed  and  worked  together  ;  for  a  pafle  thus  prepared,  will  admirably  clofe 
thefe  gapings,  and  at  the  fame  time  endure  a  mo  ft  violent  heat.  .There 
are  feveral  occafions  in  chemiftry  which  require  the  ufe  of  glafs-veiTels 

*  There  is  another  cement  made  ufe  of  by  J  ture  of  linfeed  oil  and  cerufe,  made,  by  infbla- 
fome  cbemifts  of  London ,  to  anfvver  the  fame!  tion  or  decc&ion,  into  a  perfectly  white  bal- 
end,,  confiding  of  fifted  wood-adies*  beat  up  1  fam,  and  afterwards  ground  upon  a  marble 
to  a  due  confidence  with  the  white  of  eggs,  with  frefli  cerufe,  till  the  whole  is  perfectly 
and  a  little  gum  w'ater.  The  fame  fervice  may,  1  fine,  and  become  of  the  confidence  of  an 
in  a  more  excellent  manner,  be  had  as  well  for  j  unguent.  This  dries  flow  indeed,  bot  is  yery 
cracked  glafles  as  broken  china,  or  the  like,  i  effectual, 
from  what  the  painters  call  drying  oil,  or  a  mix-! 
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in  a  naked  fire*,  whereby  they  would  be1  made  to  flow,  untefs  defended 
from  the'  violence  of  its  adion  ;  as  they:  may  be  by  means  of  a  cemetilr, 
already  petitioned,  made  'with  potters  earth  and  fandv'  Thus1  in  'the 
•feparation  of  quick- filverfrbm  other  metals,  wherew  ith  it  is  amalgamated ; 
in  the  recovering  of  the  fulphur  from  cinnabar  or  art  hi  ops  mineral,  in  the 
preparation  of  Ens  veneris ;  or,  in  the  like  cafes,  we  are  obliged  to  give 
our  retorts  a  cafe  to  keep  them  from  melting  in  the  fire.  This  cafe  for 
their  defence  is  made  by  mixing  fucli  a  quantity  of  common  fand  with 
potted ucla^  as  will  fuffice  to  take  off  its  un&uofity,  and  prevent  its 
ftrcking  to  the  fingers;  then  with  a  fmall  quantity  of  water, ^it  may  he 
reduced  'to  a  pafte,  which  being  fpread  to  the  thicknefs  of  half  an 
inch,  or  lefs,  upon  the  whole  external  furface  of  a  retort,  and  fet  in  a 
W'armifi’i  place  to  dry  gently,  it  will  become  hard,  and  enable  the  glafs 
to  endure  a  ftrong  naked  fire.  But  if,  in  drying,  the  pafte  happens  to 
crack,  it  mufl  be  mended  w  ith  fome  of  the  fame,  as  before,  and  dried 
ritther  more  gently.  And  this  method  of  defending  retorts,  is,  among 
chemifis,  called  by  the  name  of  coating. 

Thefe  are  all  the  kinds  of  cements  abfolutely  neceffary  in  the  pra&ice 
of  our  art  :  and  thus,  at  length,  we  have  diftin&ly  gone  thro’  the 
whole  apparatus  or  theory  of  chemiftry,  and  are  now  prepared  to  proceed 
to  the  practice. 
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CHEMISTRY, 

Exhibiting  a  chain  of procejfes,  perform  d,  by  the 

agents  mentioned  in  the  fecond  part,  on  the  federal  fubje&s  of 
the  three  kingdoms ,  vegetable,  animal,  and  foffil  5  in  a 
geometrical  method,  -proceeding,  Jlep  hy  fiep,  from  the  mojl 
Jimple  and  eafy  operations,  to  the  mojl  complicated. 


INTRODUCTION. 

E  are  now  prepared  to  enter  upon  the  third  and  lad:  part 
of  our  undertaking ;  the  performance  of  thofe  operations 
whereby  a  chemift  directs  his  inquiries  into  natural  bo¬ 
dies  ;  and  from  whence  he  forms  his  dodtrine  about  them. 

Chemical  operations,  otherwife  called  precedes,  are  no 
more  than  particular  methods  of  changing  the  bodies  de- 
feribed  in  the  foregoing  theory,  byjneans  of  the  inftruments  there  enume¬ 
rated,  fo  as  to  render  the  changes  they  fuffer  obfervable  to  the  fienfes. 
Or,  more  particularly,  a  chemical  operation  is  fuch  an  application  of 
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fire  to  any  part  of  the  materia  chemicai  as  may  effed  a  change  therein,  yet 
leave  it  capable  of  being  compared  with  what  it  was  before. 

The  principal  reafon  why  chemiftry  has  been  condemned  and  flighted  by 
fome  men  of  eminence  in  the  world,  is  the  bad  order  hitherto  obferved 
in  delivering  thefe  procefles  or  operations.  For,  chemifts  have  given  us 
the  hiftcry  of  their  experiments  in  fuch  a  diffufive,  tumultuary  and  mif- 
cellaneous  manner, asrenders’them  exceflively  difagreeable,  tedious  and  un- 
inftrudive.  When  they  treat  different  fubjeds,  of  the  fame  clafs,  in  the 
fame  or  a  fimilar  manner,  they  would  have  their  readers  believe  they 
give  them  different  procefles ;  but,  in  reality,  the  cafe  is  otherwife  :  and 
were  it  not,  yet  to  a  learner  it  would  be  no  more  than  an  idle  and  ufe- 
lefs  repetition  of  the  fame  thing.  In  order  to  inftrud  a  perfon  how  to 
diftil  the  water,  or  gain  the  effential  oil,  of  any  plant  whatfoever,  he 
need  only  be  taught  the  method  of  doing  it  in  rofenaary,  for  inftance,  • 
and  not  in  a  thoufand  different  herbs  ;  which  would  be  multiplying  ex¬ 
amples  to  no  manner  of  purpofe ;  becaufe  all  other  vegetables  are  to  be 
managed  in  the  fame  manner,  with  the  fame  inftruments,  to  the  fame 
end.  We,  therefore,  purpofe  to  retrench  this  redundancy  of  the  chemi¬ 
cal  writers,  and  only  give  the  neceflary,  the  ufeful  and  inftrudive  part 
of  this  valuable  fcience,  in  a  feled  number  of  general  procefles,  ranged 
in  (Irid  geometrical  order.  Beginning  with  fuch  as  are  moff  Ample 
andeafy,  we  {hall  proceed,  ftep  by  ftep,  to  the  more  difficult,  complicated, 
and  laborious  ;  fo  that  the  firft  will  lead  to  the  fecond,  the  fecond  to  the 
third,  and  all  have  a  mutual  connexion  with,  or  dependance  upon,  one 
another  :  whence  the  whole  number,  taken  together,  will  make  an  entire 
chain,  or  fyftem,  of  chemical  operations ;  every  one  whereof  is  a  canon, 
example,  or  ftandard-rule  for  performing  all  others  of  the  fame  kind. 
The  advantages  of  fuch  a  method  are  very  confiderable  ;  for  it  will  ne¬ 
ver  fuffer  us  to  omit,  in  the  foregoing,  any  particulars  neceflary  to  the 
fubfequent  procefles ;  nor  oblige  us  to  repeat  any  (ingle  operation :  fo 
that  by  this  means,  tho5  the  objeds  of  chemiftry  are  numberlefs  in  every 
clafs,  and  the  changes  to  be  wrought  upon  them  infinite,  we  (hall 
clearly  and  fatisfadorily  exhibit  the  whole  art,  in  one  colleded,  uniform 
view ,-  the  procefles  made  choice  of  being  all  of  them  general,  as  well  as 
particular ;  and  together  (hewing  the  manner  of  performing  all  forts  of 
chemical  operations ;  being  themfelves  the  elements  of  the  art. 

The  general  manner  in  which  fuch  a  courfe  of  procefles  ought  to  be 
conduded,  is,  (i.)  Stridly  to  furvey,  and  examine  every  fubjed,  with 
all  our  fenfes, before  Tis  committed  to  the  operation;  and,  as  much  as  pof- 
fible,  to  keep  to  the  fame  fubjed  in  different  precedes.  For  if  we 
(hould  draw  our  oil  from  rofemary,  our  water  from  mint,  our  fait 
from  lavender,  and  fo  make  ufe  of  a  new  plant  for  every  opera-  * 
tion,  we  (hould  run  into  great  confufion  ;  and  never  learn  all  the 
fubftances  obtainable  from  any  one  vegetable.  (2.)  To  deferibe  the 
operation,  and  the  manner  wherein  it  is  to  be  conduded.  (3.)  To 
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give  an  account  of  the  effects  that  are  produced.  (4.)  To  exa¬ 
mine  the  remainder,  or  what  -is  left  behind  after  the  operation  is 
finilhed;  and  compare  it  with  what  the  fubject  was  originally.  (5.)  So 
far  as  is  neceflary,  to  defcribe  the  apparatus,  or  inftruments,  made  ufe  of. 
(6.)  To  fubjoin  what  arifes  of  ufe,  or  may  be  deduced,  from  every  ex¬ 
periment,  by  way  of  corollary,  with  regard  to  natural  philofophy. 
(7.)  And,  laftly,  with  all  poffible  exaCtnefs  and  fidelity,  to  point  out 
the  medicinal  virtues  of  fuch  particular  productions  of  the  art,  as, 
by  competent  experience, have  been  found  to  deferve  it ;  to  (hew  how  they 
are  applicable  in  the  practice  of"  phyfic  ;  to  what  difeafes  they  are 
particularly  fuited  ;  and  in  what  dofes  they  ought  to  be  given.  But 
we  are  not  to  expeft  that  every  chemical  operation  muft  needs  prefent 
us  with  fome  excellent  medicine  or  other,  as  the  major  part  of  che- 
mifts  have  fondly  imagin’d  ;  for  this  art  is  fo  far  from  being  a  (lave 
to  the  narrow  views  of  pharmacy  only,  that  it  deferves  to  be  united 
with  many  of  the  nobler  fciences  ;  and,  in  particular,  with  natural 
philofophy,  of  which  ’tis,  without  difpute,  the  principal  branch. 
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SECT.  I. 

Exhibiting  a  Courfe  of  Processes  upon 
Vegetables;  the  mofi  frnple  and  re- 
foluble  of  Organical  Bodies. 


The  Fundamentals  of  the  ART; 


Shewing  in  what  manner  the  Chemical  Analyjis  of  Bodies 

is  to  be  undertaken , 


A  vegetable 
fubjebl  to  be 
chofeforthe  firfi 
procefs  in  che- 
mifiry. 


HE  order  we  have  prefcribed  ourfelves  requires  us 
to  begin  our  operations  with  a  fubjpft,  which,  of 
all  others,  is  at  once  the  moft  fimple,  eafieft  refol- 
vable,  or  whofe  parts  are  feparable  by  the  fmalleft 
force,  and  fuch  as  will  ferve  for  a  balls  to  the  experi¬ 
ments  that  are  to  follow  :  it  can,  therefore,  be  no 
other  than  one  taken  from  the  vegetable  kingdom  ; 
for,  bodies  of  this  clafs  are  refolved,  analyfed,  or 
chemically  treated  with  more  eafe  than  animal  or  follil  lubflances.  Ve¬ 
getables,  alfo,  are  of  a  more  limple  ftru&ure  than  animals ;  whofe  bodies 
being  compoled  of  the  former,  makes  the  knowledge  of  vegetable  fub- 
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jeds  requifite  to  the  underftanding  of  the  animal  :  whence  our  inquiries 
into  their  nature  ought  to  begin  with  vegetables.  ’Twould  be  highly  im¬ 
proper  here  to  fet  out  with  foffils  ;  for,  tho’  tliefe  are  more  fimple,  or  in- 
organical,  than  the  bodies  of  animals  and  vegetables ;  yet  they  want  feve- 
ral  other  qualifications  :  in  particular,  they  require  too  great  a  vio¬ 
lence  of  fire  to  work  upon  them  ;  and  fuffer  too  great  a  change  in 
their  refolution,  to  be  fit  for  this  purpofe.  At  firft  fetting  out  we  re¬ 
quire  only  a  bare  reparation  of  the  parts,  and  not  a  perfed  tranfmuta- 
tion  of  the  fubjed.  Gold  is  a  very  fimple  body,  indeed,  but  ex¬ 
ceeding  difficult  to  analyfe.  On  the  contrary,  recent  vegetables  contain 
a  water,  which  evaporates  with  a  very  gentle  heat,  and  is  therefore  eafily 
obtainable,*  whence  thefe  are  much  properer  fubjeds  than  foffils,  to  be  firft 
treated  in  acourfeof  chemiftry  ;  and  ought  likewife,  on  account  of  their 
fimplicity,  as  well  as  the  fhare  they  have  in  compofing  the  bodies  of  ani¬ 
mals,  to  precede  them.  But  the  plant  made  choice  of  for  the  fub¬ 
jed  of  our  firft  operation,  fhould  be  frefh  gathered,  and  in  its  per- 
fedion  ;  otherwife  it  would  not  afford  the  volatile  part  we  ought  to 
gain  from  it.  By  making  choice  of  fuch  a  fubjed  to  begin  with,  we 
{hall  obtain  a  method  of  examining  into  the  compofition  of  all  bodies, 
by  feparating  them  into  the  parts,  or  fimple  lubftances,  whereof  they 
.were  originally  compofed  ;  or  of  taking  bodies  to  pieces  after  the 
fame  manner  as  they  were  naturally  put  together.  To  know  what  the 
body  of  an  animal  is,  we  ought  firft  to  know  what  it  feeds  on  ; 
and,  if  we  would  know  the  compofition  of  human  blood,  we  ought 
firft  to  be  fatisfied  as  to  the  food  made  ufe  of  by  mankind  :  and  the  food 
of  all  animals  confiding  ultimately  of  vegetable  fubftances,  Ws  evident  we 
fhould  begin  our  procefles  with  thefe. 

2:  The  inftrument  of  the  firft  operation,  or  the  thing  which  the  artift  di-  What  inftru- 
reds  and  applies  to  give  the  motion  made  ufe  of  in  it,  fhould  be  (i.)  moft”^  ‘1/1° 0f]n 
pure  and  fimple,  or  fuch  as  will  impart  but  little  of  itfelf  to  the/r>  ’J 
fubjed.  (2.)  It  fhould  be  univerfal,  or  fuch  as  may  confpire  in  every 
future  operation.  (3)  It  fhould  introduce  but  very  little  change  in  the 
fubjed.  (4.)  And,  laftly,  it  fhould  leave  the  feparable  parts  diftind,  or 
blend  them  but  little  together.  To  all  which  charaders  there  is  no¬ 
thing  fo  well  entitled  as  a  clear,  foft,  equable  fire.  Fire  is  the  ge¬ 
neral  inftrument  of  chemiftry  ;  and  therefore  a  fmall  degree -of  it  will 
very  well  coincide,  or  confift  with  the  greater,  required  in  other  ope¬ 
rations.  And  a  gentle  fire  will  not  much  confound,  but  only  feparate 
the  parts  of  the  fubjed.  Thus,  if  quantities  of  fpirit  of  wine,  water, 
oil  and  fait  were  .mixed  together,  and  the  whole  expofed  to  a  foft  heat, 
the  fpirit  would  rife  firft,  the  water  next,  the  oil  till'd,  and  the  fait  laft  ; 
provided  the  heat  were  ftrong  enough  to  carry  it  up  :  whereas,  if  a 
vehement  fire  had  been  at  firft  employ’d,  the  feveral  bodies  would  have 
all  rifen  confufedly  together,  and  no  inftrudion  have  been  reap’d 
from  the  procefs.  But,  a  clear,  foft,  equable  hear,  applied  to  a  frefh- 
gathered  plant,  or.  volatile  vegetable  fubjed,  will  produce  diftind  and: 

clear 
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clear  effects ;  the  ufes  whereof  are  very  extenfive,  and  ferve  to  inftrud 
us  in  the  nature  of  all  other  chemical  operations. 
what  are  to  3-  Again,  our  firft  procefs  Thould  be,  (i.)  independent  and  abfo- 
be  the  proper-  lute;  or  require  no  other  to  precede  it.'  (2.)  It  fhould  be  performable 
ties  of  the  firfi  vvith  the  greateft  eafe.  (3.)  It  fliould  be  exceeding  fimple,  or  the 
^  J‘  leaft  complicated  of  any  5known  operation  ;  and  confequently  muft 
require  the  feweft  agents,  the  final  left  action,  and  the  leaft  apparatus. 
(4.)  It  ought,  as  was  faid  of  the  inftrument,  barely  to  leparate 
the  parts  of  the  fubjed ;  and  by  no  means  to  alter,  confound 
or  tranfmute  them  ;  but  leave  them  in  fuch  a  ftate,  that  farther 
experiments  may  either  be  made  therewith,  or  when  joined  together 
again,  they  may  nearly  exhibit  the  thing  as  it  was  at  firft.  This  is  the 
true  nature  of  reparation,  whofe  office  it  is  to  preferve  the  genuine  parts 
of  a  compound  aiftind,  without  alteration.  Motion  is  the  univerfal 
caufe  of  change  in  bodies,  except  in  thofe  that  are  elementary ;  and, 
according  to  the  degree  thereof,  the  greater  or  lefs  alteration  it  occa- 
fions.  Tis  poffible,  by  motion,  or  fire,  to  change  a  body  fo,  that  it 
could  no  longer  be  known  for  the  fame.  Thus,  rofemary  could  not 
be  known  for  fuch,  if  it  were  reduced  to  afhes  :  whence  'tis  very  ill 
concerted  of  thofe  who  make  calcination  the  firft  operation  in  chemi- 
ftry. 

The  advan-  The  advantages  to  be  gained  from  a  procefs  having  the  quali¬ 
fy  it  phon'd  fications  above-mentioned,  are,  (1,)  A  knowledge  of  the  feparated  parts, 
aprd.  or  ingredients  of  the  fubjed  ;  which  being  barely  feparated,  not 
changed,  there  can  be  no  doubt  that  they  before  exifted  in  it. 
(2.)  A  knowledge  of  the  remains,  or  the  parts  left  behind  after  the 
operation  is  finifhed  ;  which  could  not  be  had  if  the  fubjed  were  greatly 
•changed  :  for  if  wormwood  fhould  once  be  reduced  to  afhes,  we  could 
not  diftinguilh  them  from  thofe  of  any  other  plant.  But  when  a  procefs  is 
carried  on  by  mere  exhalation,  and  the  fubjed  lofes  nothing  of  its  form, 
only  appears  fomewhat  dry  and  fhrivel’d,  no  body  can  queftion  whether 
what  was  thus  obtained  from  it  once  made  a  part  of  the  fubjed. 
(3.)  The  power  of  examining  the  remainder  by  new  experiments. 
For  a  mild  and  gentle  operation  will  only  take  away  the  parts  that 
were  eafily  feparable,  and  leave  the  others  entire.  Thus,  after  the 
volatile,  or  aqueous  part  is  drawn  away  from  a  plant,  we  (hall  find  the  re¬ 
mainder  dry,  perhaps,  and  fhrivel’d ;  but  ftill  poflefled  of  its  former  figure, 
and  capable  of  farther  examination.  Whiclftgentle  way  of  proceeding  is  ad¬ 
mirably  fuited  to  difcover  the  compofition  of  bodies  :  but  to  exped  the 
fame  advantages  after  a  violent  operation,  were  to  look  for  fnow  in 
the  dog-days.  (4.)  And,  laftly,  we  (hall  hence  gain  a  clear  and  diftind  idea 
of  the  inftrument  employ'd,  and  the  adion  it  performs.  All  which  par¬ 
ticulars  will  be  fully  illuftrated  in  the  firft  procefs  it  felf. 

4.  When,  therefore,  the  moft  fimple  adion  of  the  moft  fimple  in¬ 
ftrument  is  applied,  or  determined,  to  a  moft  fimple  vegetable  fub¬ 
jed 
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fed,  as  above  defcribed,  the  change  produced  thereby  will  be  fmall 
and  Ample,  yet  difcernible,  clear  and  diftindt.  But  the  nature  and 
effeds  of  this  operation  are  to  be  well  confidered,  before  we  pro¬ 
ceed  any  farther  ;  for  no  other  procefs  can  poflibly  be  underftood 
without  the  afliftance  of  this.  ’Tis  asrequifite  to  the  knowledge  of  all 
the  fucceeding  operations,  as  the  knowledge  of  exhaltion  is  to  that  of 
decodion.  That  we  may  therefore  come  fully  prepared  to  underftand  this 
fundamental  operation,  we  will  here  inculcate,  or  repeat,  fo  much  of  the 
natural  hiftory  of  vegetables,  as  feems  proper  for  our  purpofe. 

'  5.  Vegetables  conlift  of  two  different  parts,  folids  and  fluids.  The  folids,  The  vejfels  of 

being  either  veffels  or  receptacles,  are,  (i.)The  abforbing  veflels, or thofe  vegetables. 
which  drink  in  nutriment  from  the  earth,  or  air,  or  fomething  mix’d  with 
either,  are  feated  all  over  the  external  furface  of  every  plant ;  in  the 
root,  leaves,  bark  and  flowers ;  and  tho’  their  orifices  are  fo  fmall,  as 
fcarce  to  be  difcerned  with  a  microfcope  ,*  yet  the  nutrimental  juice, 
which  feeds  the  vegetable,  every  where  finds  entrance  thereat  ;  and  is 
from  thence  conveyed  to  the  internal  parts.  Thefe  veflels  feem  to  perform 
that  office  in  vegetables,  which  the  ladeals,  and  thofe  of  the  skin,  do  in 
animals.  They  appear  lodged  in  greatefc  plenty  about  the  root  ;  but 
that  they  alfo  exift  in  other  parts  is  manifefl  from  hence,  that  if  a  lop¬ 
ped  willow,  for  inftance,  be,  without  its  root,  fet  in  a  proper  foil,  it  will 
again  (hoot,  bear  leaves,  and  increafe  in  bulk.  The  alees-plant  of  America 
will  do  the  fame,  when  hung  in  the  air  with  its  root  wrapped  up  in  paper. 

.And  if  the  branch  of  a  treebeftrippedof  its  twigs,  and  fet  withits-top  down¬ 
wards  in  the  earth,  it  will  grow  in  this  inverted  manner ;  fo  that  what  was 
before  the  apex,  now  becomes  the  root;  w-hilft  all  the  fhoots  flrike  down¬ 
wards  to  the  ground.  (2.)  The  moving  veffels,or  thofe  which  carry  and  propel 
the  fluids,  are  compofed  of  elaftic  fibres, which  dilate  with  heat,  and  contract 
with  cold;  by  which  means  the  liquors  are  circulated  through  them.  ’Tis 
their  office  to  carry  away,  and  diftribute  the  juice  drank  in  by  the  veflels  of 
the  former  kind,  through  the  body  of  the  plant,  of  which  they  may  properly 
be  called  the  circulating  veflels ;  for  in  thefe  the  crude  matter,  drank  in  by 
the  abforbing  veflels,  is  altered,  digefted,  prepared,  and  at  lafh  aflimi- 
lated  into  the  nature  of  the  plant  itfelf.  Thefe  circulating  veflels  feem 
to  be  a  combination  of  the  arteries,  veins  and  lymphatics  of  the  plant ; 
being  placed  in  the  trunk  or  flock  of  the  tree,  and  the  woody  parts  thereof, 
which  differ  greatly  from  the  flowers,  the  leaves  and  fruit :  they  are  alfo 
endued  with  valves  to  prevent  the  circulating  liquors  from  falling  back, 
or  returning  in  them.  (3.)  The  air-veflels  feem  to  be  diftributed  every 
where  about  the  plant,  to  the  end  that,  by  forming  into  bladders,  and 
contracting  and  dilating  themfelves,  according  as  the  heat  of  the  fun,  and 
the  cold  of  the  night,  reciprocally  expand  or  condenfe  the  air  within  them,  * 
they  may  fqueeze  the  circulating  velfels  in  their  neighbourhood,  and  fo 
help  to  propel  their  fluids  upwards  ;  otherwife  they  could  hardly  rife  to  fo 
great  a  height  as  in  fome  trees  we  fee  they  do  :  for  the  fun’s  heat,  by 
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ratifying  the  air  at  the  top,  more  than  it  does  at  the  bottom  of  fuch  trees, 
could  never  fuffer  the  lower  air  to  prefs  the  vegetable  fluids  above  thirty-fix 
feet  high ;  whereas  we  daily  obferve  trees  rife  much  higher  than  that. 
There  ieems,  therefore,  to  be  occafion  for  this  diurnal  expanfion,  and 
nocturnal  contra&ion,  a  fling  like  the  fyftole  and  diaftole  of  the  heart, 
to  throw  up  the  alimental  fluids  of  vegetables ;  as  alfo.  for  valves  to  hin¬ 
der  their  returning  back  the  fame  way.  And  thus  thefe  fluids  may  move 
briskly  in  the  day-time,  and  but  languidly  by  night ;  during  which,  they 
therefore  appear  to  reft  or  repofe  themfelves.  And  this  feems  to  be  re- 
quifite  for  them  ;  fince  we  oblerve  that  plants  never  thrive  fo  kindly  in  the 
conftant  heat  of  a  green-houfe,  as  when  they  enjoy  the  open  air.  (4.)  The 
fecretory  veflels  feparate  the  proper  juice  of  the  plant  from  all  the  reft  of 
the  fluid  matter  brought  into  it.  Thus,  the  aloes-plant,  from  one  and  the 
fame  liquor,  feparates  honey  in  its  flowers,  and  an  intolerably  bitter  juice 
in  its  leaves.  Thefe  veflels  are  found  in  the  bark,  buds,  leaves,  flowers, 
and  parts  the  moft  remote  from  the  roots.  It  appears  to  be  their  of¬ 
fice  to  feparate,  and  change  the  general  fluid  of  every  plant  into  fub- 
ftances  of  different  natures  ;  as  into  oil,  fait,  and  water.  Tho* 
the  aloes-plant  and  fugar-cane  were  to  grow  near  one  another, 
they  would  feparate,  and  afford  very  different  juices :  which  feems 
owing  to  nothing  but  a  difference  in  the  ftruclure  of  their  fecreting 
veffels.  (5.)  The  excretory  veflels  breathe  out  the  fuperfluous,  or  excre- 
mentitious  matter,  which,  being  detained,  might  prove  injurious  to 
the  plant.  Thefe  veflels  are  placed  every  where  in  the  furface,  or 
bark  of  the  vegetable.  Thus,  we  cannot  doubt  that  there  are  emunc- 
tory  veflels  in  rofemary,  for  inftance,  which  is  continually  diffufing  an 
odorous  atmofphere  around  it.  And  thus,  in  the  fummer  feafon,  when 
the  air  is  greatly  heated,  all  aromatic  and  odoriferous  plants  come  to 
exhale  vaft  quantities  of  their  fine,  fpirituous  and  volatile  parts. 

6,  The  receptacles,  or  receiving  veflels  of  vegetables,  which  contain  the 
fecreted  humors,  are  little  cells,  wherein  is  depofited  and  lodged  the  oil, 
or  unftuous  part ;  as  the  fat  of  the  bodies  of  men  adheres  to  its 
cells  :  for  plants  have  their  panniculum  adipofum ,  or  covering  of  fat, 
as  well  as  animals ;  and  over  this  a  bark  or  cruft,  which  anfwers  to 
the  skin  in  man.  And  fince,  in  general,  the  moft  fragrant  part  of  vegetables 
jefides  in  their  flowers,  and  not  their  leaves ;  it  is  evident  there  are  re¬ 
ceptacles  placed  in  the  former,  to  receive  and  preferve  their  odoriferous 
matter. 

Thus  we  fee,  that  the  folid  veflels  of  vegetables  are  either  fuch  as 
drink  in  moifture,  fuch  as  have  a  degree  of  motion,  or  form  themfelves 
into  air-bladders,  fuch  as  perform  the  office  of  ftrainers,  fuch  as  dis¬ 
charge  and  throw  offi  the  excrementitious  parts  into  the  air,  and  fuch  as 
lodge  fome  particular  fecreted  juice,  or  humor. 

7.  All  thefe  different  kinds  of  veflels  appear  to  contain  different  forts 
of  fluids,  which  are  either  aqueous,  faline,  oily,  fpirituous,  gummy,  balfa- 

mic. 
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micj-or  refinous  ;  all  which  may  be  artificially  obtained  from  vegetables. 
The  aqueous  fluids  are  generally  found  in  the  absorbing  vefl'eis,  but 
mixed  with  a  large  proportion  of  fait,  which,  tho’  always  foluble  in  wa¬ 
ter,  otherwife  appears  of  very  different  natures  in  different  plants ; 
being  fometimes  fix’d,  as  it  were,  and  fometimes  volatile;  as  parti- 
•cularly  in  feurvy-grafs  and  horfe-radifli.  Even  the  dryeft  vegetables 
hold  a  proportion  of  water.  Thus,  rofemary,  which  appears  to  con¬ 
tain  but  very  little  moifture,  affords  a  coniiderable  quantity  by  cliff  illa¬ 
tion.  But  all  vegetables  abound  moft  with  fait  and  water,  in  the  fpring  of 
the  year.  The  oily  part,  that  is,  the  part  which  grows  fluid  at  the 
fire,  proves  inflammable,  and  will  not  unite  with  water,  is,  al-. 
vvay^  found  in  the  receptacles  of  a  plant  ;  but  in.  the  greateft  plenty 
during  the  autumn  :  at  which  feafon,  the  timber  defigned  for  building  is, 
therefore,  generally  fell’d ;  as  then  proving  the  moft  durable  and  fit 
for  ufe.  But  this  oil  is  never  to  be  obtained  pure  from  vegetables  ; 
fome  quantity  of  fait,  water,  earth,  or  other  fubftance,  being  always 

•  mixed  along  with  it  ;  which  is  the  reafon  of  its  turning  rancid.  Thefpiri- 
tuous  parts,  or  thofe  which  contain  the  odour  and  tafteof  the  plant,  are  very 
volatile,  will  mix -with  water,  and  fometimes  burn  in  the  fire  ;  the  oil 
of  the  vegetable  being  here  greatly  attenuated,  broke,  and  lubti- 
lized.  Inflammability,  however,  is  no  way  requifite  in  a  fpirit :  thofe 
generally  called  by  the  name  of  acid  fpirits,  tho’  they  extinguifn  fire, 
are  as  much  fpirits,  as  highly  rectified  fpirit  of  wine,  which  is  whol¬ 
ly  inflammable.  Gums  are  fuch  productions  of  vegetables,  as  will  mix 
with  water,  diflolve  over  the  fire,  and  burn  away  ;  being  tough,  vif- 
cous  fubftances,  and  containing  a  large  proportion  of  the  oil  and 
fait  of  the  plant.  Balfams  are  the  native  oils  of  vegetables  brought  to 
a  thick  ccnflftence  ;  but  containing  a  proportion  of  an  acid  fpirit  and 
fait.  However,  they  differ  greatly  from  the  oils  they  afford.  Thus  oil 
of  turpentine  is  a  very  different  thing  from  the  balfam,  or  turpentine 
itfelf.  Rofins  are  fuch  productions  of  vegetables,  as,  being  hard  and 
dry,  prove  brittle  in  the  cold,  diffolvable  by  heat,  inflammable  and  mifei- 

•  ble  with  oil,  but  not  with  water.  The  weepings  or  tears  of  vegetables, 
or  the  juices  which  diflil  from  them  when  wounded,  are  either  aque¬ 
ous,  as  in  the  birch-tree,  pitchy,  as  in  the  pine-tree,  or  fomewhat 
acid,  as  in  the  vine. 

8.  Thefe  liquid  parts  of  vegetables  greatly  differ  from  one  another,  ^ 
in  various  refpeCts;  being,  (i.)  of  different  taftes  in  different  plants,  or^ 

•  different  parts  of  the  fame  plant.  Thus  the  juice  of  the  aloes-plant 
is  exceeding  bitter  ;  whilft  that  of  the  lugar-cane  is  fweet  :  and 
this  will  be  the  cafe,  tho’  different  plants  grow  ever  fo  nearto.one  ano¬ 
ther;  or  draw  their  nburifhment  from  the  fame  fpot  of  ground.  And 
the  like  is  true  of  different  parts  of  the  fame  plant.  Thus  in  thefugar- 
cane,  the  juice  of  the  pith  is  fweet,  but  that  of  the  bark  fourifli. 
The  thorny  African-  aloes-plant  yields  a  faccharine  juice  in  its  flower; 
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whilft  that  of  the  leaves  is  bitterer  than  gall.  In  general,  oil  refides 
principally  in  tire  bark  of  vegetables,  water  and  fait  in  the  wood, 
and  a  mixture  of  fine  [volatile  fait  and  oil,  or  fpirit,  in  the  blofloms 
or  flowers.  It  muft  needs,  therefore,  introduce  great  confufion  to 
fay  that  a  plant  is  poffeffed  of  any  one  particular  tafte,  or  virtue ;  fmce 
thofe  will  vary  in  the  feveral  parts  thereof.  But  we  may  eftablifh  it  as 
an  axiom,  or  general  truth,  that  the  nearer  any  juices  of  the  fame,  or  dif¬ 
ferent  plants  are  to  the  abforbing  vefiels,  the  more  fimilar  they  will  be  to 
one  another;  fo  that  I  make  no  queftion,  the  juices  contain  a  in. the  ab¬ 
forbing  vefiels  of  liquerife  and  coloquintida,  or  the  bitter  apple,  are  nearly 
•of  the  fame  nature  and  properties.  (2.)  Thefe  juices  differ  alfo  in  point 
of  colour.  Thus,  in  lettice,  the  fow-thiftle,  fuccory,  goats-beard,  pop¬ 
py,  the  fpurges,  &c.  the  juices-that  ouze  out  of  them,  when  broken, 
are  all  white  and  milky.  But  if  from  euphorbium,  or  any  fpecies  of  the 
fpurges,  a  leaf  be  broken  off,  the  acrimonious,  or  biting,  milky  juice 
that  ouzes  out,  where  the  feparation  was  made,  being  expofed  to  the 
air,  becomes  black  and  poifonous.  Such  a  juice  will  continue  to  flow 
fpontaneoufly  from  one°  of  thefe  wounded  plants,  fo  long  as  no  heat,  by 
contra&ing  orblocking  up  the  veffels,  or  thickening  the  juices  in  them, 
joins  the  lips  of  the  wound  ;  by  which  means  it  is  that  the  flux  comes  to 
be  flopp’d.  But  the  juices,  flowing. in  the  fame  manner,  from  the  ripe 
aloes-plant,  or  from  celandine,  are  of  a  yellow  or  golden  colour  ;  tho’ 
thefe,  and  all  other  plants,  when  bruifed,  afford  a  green  juice  by  ex- 
preflion  ;  which  is  the  predominant  colour  of  them  all.  Upon  wounding* 
the  red  beet- root,  there  ouzes  out  a  very  pellucid  liquor  ;  but  when  the 
fame  root  is  bruifed,  it  affords  one  that  is  exceeding  red.  In  moft- 
poifonous  plants,  the  juice  is  firff  white,  then,  yellow,  and  black  at  laft. 
And  thus  too  in  the  fame  vegetable,  the  juice  of  the  fruit  is  of  a  dif¬ 
ferent  colour  from  that  of  the  leaves  or  flowers ;  as  appears  in  the- 
ftrawberry,  the  mulberry,  the  cherry,  &c.  (3.)  They  differ  again  in 

point  of  fcent.  The  exhaling  vapor,  or  juice,  of  the  rofe  ffnells  diffe¬ 
rently  from  that  of  the  jafmin-flower  ;  and  that  of  the  violet  from  that- 
of  the  carnation.  The  juice  of  the  leaves  of  the  jafmin-tree  hath  fcarce* 
any  fcent  at  all ;  whilft  that  which  exhales  from  the  flowers  is  wonderful¬ 
ly  fragrant.  And  every  vegetable  has  a  different  and  peculiar  fmell- 
in  its  bark,  root,  leaves,  ftalk  and  flowers,  which  diftinguifhes  it  frorn- 
all  other  plants.  ’Tis  obfervable,  that  the  farther  the  parts  are  re¬ 
moved  from  the  root,  the  ftronger  is  their  fcent ;  which  alfo  holds  true  of 
their  tafte.  But  if  a  plant  be  bruifed,  or  its  vefiels  broke  and  con- 
fufedly  jumbled  together,  it  no  longer  retains  its  fpecific  fcent.  Thecarna- 
tion,  and.the  rofe,  whofe  fragrance  is  fo  delightful,  lofe  it  all,  if  once  they 
be  crufh’d^  between  the  fingers.  The  lilly  is  fragrant  in  its  flower,  but 
fetid  in  every  other  part.  (4.)  Laftly,  thefe  vegetable  juices  greatly 
differ  with  the  climate  and  feafon  of  the  year.  Thus  in  the  fpring-feafon, 
before  the  fruit  is  ripe,  its  juice  pfoves  rough  and  acid  upon  the  tongue, 

but 
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butfoftand  fvveet  in  the  fummer,  when  ’tis' arrived  at 'maturity.  Cher¬ 
ries,  mulberries,  ftrawberries,  barberries,  &c.  are.  green  at -the  fir  ft, 
then  white  ;  but  afterwards  turn  red  by  degrees.  All  vegetables,  dur-  1 
ing  the  time  they  bud,  and  put  out  their  leaves,  fcarce  afford  any 
fcent  at  all  ,*  but  many  of  them,  when  they  flower,  yield  a  delightful 
fragrance.  And  ’tis  univerfally  true  of  plants,  that  their  juices  in  the 
fpring  are  watry  and  (aline  ;  but  more  compact,  and  better  elaborated 
in  the  autumn.  Thus,  likewife,  moft  plant's  in  the  winter-feafon,  prove 
watery,  when  the  frofty  weather  breaks,  and  afford  neither  an  agree- 
.  able  fcent,  nor  any  volatile  oil.  The  garden-carot,  when  firft  it  fprouts 
from  the  feed,  appears  green  in  its  leaf,  and  white  in  its  root  ;  but  when 
come  to  full  maturity,  the  root  is  *  red,  and  the  leaf  turns  yellow.  The 
Italian  night-fhade  bears  poifonous  berries,  that  vary  in  their  colour  with 
the  feafons  of  the  year,  and  the  growth  of  the  plant.  The  rofe-tree, 
jvhilftit  blows,  yields  no  fcent  in  any  part  but  the  flower  :  and  there  are 
fome  flowers  that  afford  no  odour  at  all,  till  they  come  to  open  ;  but, 

’are  then  exceeding  fragrant :  which  is  particularly  the  cafe  of  jafmin. 

Cherry-trees,  whilft  in  bloom,  breathe  out  a  moft  pleafing  fragrance ; 
but  their  fruit  affords  no  fcent  at  all.  And  the  like  may  be  (aid  of  many 
othe’r  vegetables,  as  well  with  regard  to  their  tafte,  as  their  odour.  After 
the  fame  manner,  likewife,  the  juices  of  vegetables  vary  in  their  medi¬ 
cinal  virtues.  The  exhalable  vapor  of  damask  rofes  proves  cardiac,  or 
refrefhing ;  .whilft  their  exprefs  a  juice  is  purgative.  Green  fruit  is 
found  prejudicial  to  the  body,  but  very  wholefom,  when  fully  ripen’d : 
and  experience  teaches,  that  all  vegetable  juices  differ  with  the  climate, 
both  in  their  tafte,  fcent,  colour  and  medicinal  virtues.  Helmont ,  there¬ 
fore,  might  well  fay,  “there  is  as  great  a  difference  between  a  plant  and 
x  <c  its  juices,  as  there  is  between  an  animal,  and  the  blood  that  runs  in  his 

CC  * 

veins. 

9.  Among  all  the  different  kinds  of  vegetable  juices,  above-men  tion’d,^*  moft  noble 
there  is  one  which  conftitutes  the  moft  noble  and  fragrant  part  of  the^^f  *nfe 
plant;  and  which  having  undergone  all  the  neceflary  changes  and reparatld  in 
fecretions  in  the  feveral  organs,  and  felt  the  requifite  heat  and  the  firft  procefst 
effeCfs  of  the  fun,  is  at  length,  during  the  fummer-feafon,  gently 
breathed  out  from  the  emunCtory  veffels  on  the  furface,  after  the  man- 
.ner  of  an  infenflble  perforation  ;  or  elfe,  as  we  learn  from  experience,  it 
is  arrefted  and  detained  by  fome  other  particular  parts  of  the  vegeta¬ 
ble,  and  principally  the  flower.  This  being  a  real  juice,  and  by  no 
means  any  artificial  production,  but  a  perfect  and  elaborate  prepara¬ 
tion  of  nature,  made  to  exhale  by  the  mild  and  gentle  aCtion  of  the 
fummer’s  fun  ;  we  venture  to  call  it  the  native  or  prefiding  fpirit  of  the 
plant;  becaufe  it  perfe&ly  contains  in  itfelfthe  odour  and  tafte  thereof; 
and  widely  differs  from  the  fpirit  which  the  fame  vegetable  affords  by 
fermentation.  The  plants  that  every  way  diffufe  fuch  an  atmofpher'e  « 

around  them,  are  principally  thofe  of  the  aromatic  kind  ;  which  affe& 

B  a  •  the 


1 


12 


Rofemary  ccn- 
Jider’d  for  the 
Jtibjett  of  it. 


The  prcctfs. 


Trocejfes  upon  Vegetables. 

the  noftrils  and  palate  in  a'pleafing  and  delightful  manner.  Thus  on 
the  coaft  .of  Narbonne ,  in  France ,  the  rofemary,  which  there  grows  in 
very  great  plenty,  diffufes  fuch  a  fragrant  atmofphere  around  it,  that 
Tailors  are  thereby  warn’d  of  their  approach  to  this  place,  at  the  di- 
ftance  of  three,  leagues  from  the  (hoar.  Poffibly  there  may  be  a  great 
number  of  inodorous  plants,  which,  in  the  fame  manner,  fend  out  their 
’exhalations  into  the  air,  tho’  our  fenfes  take  no  notice  of  them  ;  for  as 
animals  are  always  Surrounded  with  their,  own  atmospheres  of  per- 
fpirable -matter,  which  they  neither  fee,  nor  perceive ;  fo  ’tis  notun- 
likely  that  vegetables  have  the  fame,  or  Something  analogous  thereto.  • 
But  we  properly  enough  call  thofe  plants  fcentlefs,  which  our  noftrils 
give  us  no  information  of ;  tho’  it  would  be  rafti  to  alfert  that  they 
are  abfolutely  inodorus  to  all  animals  in  the  world.  • 

The  vegetable  juice,  juft  now  deferibed,  being  the  moft  volatile,  or 
eaficft  Separable,  of  all  thofe  afforded  by  plants ;  ’tis  manifeft,  from  what; 
was  before  deliver’d,  that  our  firft  procefs  ought  to  be  fo  directed,  as,  if 
poflible,  to  obtain  it.  We  find  this  juice  is  naturally  made  to  fl’y  off  by 
the  heat  of  the  Summer’s  fun  ;  tho’  in  a  form  invifible,  and  without  cau- 
fing  any  great  change  in  the  plant*  But  ’tis  the  bufinefs  of  chemiftry  to 
include  objects  in  proper  veffels,  fo  as  to  render  the  changes,  or  effe&s 
of  the  operation  vifibie-  -  . 

In  order  then  to  obtain  this  juice,  or  water,  let  us  make  choice,  of 
the  plant  rofemary  ;  becaufe  it  is  an  aromatic  ever-green,  that  may  be 
had  perfe&ly  good,  and  fit  for  the  purpofe,  at  all  feafons  of  the  year.  But 
before  it  is  made  ufe  of  in  our  operation,  it  ought  to  be  carefully  ex¬ 
amin’d  as  to  its  fi’efhnefs,  figure,  Surface,  colour,  odour,  tafte,  ftrength, 
nerves,  or  veffels,  the  furrows  of  its  leaves,  and  all  the  other  circum¬ 
stances  that  can  poffibly  be  thought  of;  for  if  any  particular  be  omitted, 
the  effects  of  the  procefs  will  not  be  perfectly  comprehended  or  under- 
flood. 


PROCESS  I.  • 

Exhibiting  the  manner  of  obtaining  thofe  waters  which  fpontane- 
oufly  exhale  from  recent  vegetables ,  in  the  fummer-feafon 3  by  % 
a  ftandard  example  in  the  plant  Rofemary. 

3.  TJ  Aving  accurately  view'd  and  fcatind  cur  fubjeB ,  and found  it  to  be  frefh- 
Jl  fl  gathered ,  every  way  perfect ,  and  fit  for  our  turn  ;  we  commit  it,  pure  as 
it  is ,  without  any  mixture ,  to  a  cold-ftilly  or pimple  furnace,  Jo  'contriv'd ,  that  it 
may ,  for  along  time ,  be  uniformly  kept  in  a  mild  and  gentle  heat ,  not  exceeding  that 
of  the  fummer s  fun ,  by  means  of  a  f oft,  well-regulated  fire  •  which  forcing  off  the 
vapor3  or  moft  volatile  part  of  the  plant ,  it  is  condenfed  by  the  large  pewter 

head 


ProceJJes  upon  Vegetables..  .  i  q 

head ,  and  trickles  down  the  Jides  thereof  into  a  proper  veffel  >  placed  at  the  end 
of  the  roftrum  to  receive  it  ;  where  it  appears  in  the  form  of  renter  *. 


*  2.  This  afcending  vapor  is  not.vifible  during  the  heat  of  fummer,  any  its  effetts. 
more  than  about  the  plants,  which  by  the  fun  are  then  made  to  exhale  it 
into  the  open  air ;  and  wou’d  entirely  fly  off  and  vanifli,  if  the  veffel  that 
contains  the  fubjeft  were  open  :  but  flnce  it  is  our  bufinefs,  as  chemifts, 
to  render  the  changes  we  make*  in  bodies  obfervable  to  the  fenfes,  we 
catch  and  colled  it  by  means  of  the  pewter  head  ;  whereby  thofe  infen- 
fible  fumes  are  render’d  fenfible,  and  prove,  when  caught  and  condefi- 
fed,  to  be  the  dewy  exhalations  or  fragrant  water  of  rofemary. 

2.  The  liquor  thus  colleded,  we  may,  when  the  operation  is  finifh’d, 
and  the  veffels  disjoin’d,  have  an  opportunity  of  examining  with  all  the 
accuracy  we  are  able;.  by  comparing  it  with  what  remains  behind  of  the  ori¬ 
ginal  fubjedt,  as  alfo  with  a  frefli  and  perfed  one  of  the  fame  kind,  which 
has  fuffer’d  no  alteration.  The  refult  of  which  examination  is,  in  fhort, 
this  ;  that  the  fubjed  is  divided  into  a  liquid  and  a  folid  part  •  that  the 
liquid  part  is  larger  in  quantity,  than  could  well  be  expe&ed  from  fo  dry  a 
body,  and  the  fmall  degree  of  heat  employ’d  for  the  purpofe;  that  this 
fluid  is  the  moll  volatile,  fragrant  and  aromatic  part  of  the  plant,  wherein 
its  fpeciflc  virtue  refided ;  that  the  leaves,  which  before  were  full  and 
turgid,  are  now  fhrunk  and  con  traded  in  their  bulk  ;  that  they  have  loft 
their  natural  tafte  and  odour,  and  fomething  too  of  their  colour ;  and  ap¬ 
pear  in.  all  refpeds,  as  they  would  have,  done,  had  they  lain  expofed, 
for  the  fame  fpace  of  time,  in  the  noon-day  heat  of  the  fummer’s.fun. 

And  hence  we  learn  what  manner  of  vapor  is  made  continually  to  exhale 
from  aromatic  vegetables,  during  the  fummer-feafon  ;  and  in  what  an 
atmojphere  wfe  breathe,  when  we  walk  in  odoriferous  groves  and  gar¬ 
dens.  _  •  ' 

3.  The  advantages  of  this  operation,  perform’d  in  fo  eafy  and  gentle  a  itsctivmtctges, 
manner,  are  various  and  agreeable  to  thofe  we  faid  were  required  in  the  pri¬ 
mary  procefs  of  chemiftry.  For,  (i.)  We  hence  readily  gain  a  knowledge  of 
thefeparated  parts,  which,  before  the  operation,  undoubtedly  went  to  cpm- 

pofe  the’ rofemary.  ’Twill  admit  of  no  difpute,  whether  our  odoriferous 
water,  which  has  the  fpeciflc  tafte  and  fmell  of  rofemary,  pre-exifted  in. 
the  plant ;  when  ’twas  obtained  from  it  by  fuch  a  mild  and  gentle  opera¬ 
tion,  as  did  not  deftrcy  the  figure  of  the  fubjech  (2.)  By  this  means  alfo 
we  acquire  a-  knowledge  of  the  remainder.  If  inftead  of  the  moderate 
heat,-  here  made  choice  of,  we  had  ufed  fuch  a  violent  fire  as  to  burn  the 
rofemary,  it  wou’d,  for  the  greateft  part,  have  been  turn’d  to  fmoke  or  •  . 

.  flame  ;  and  the  rofemary-afhes  could  not  have  been  known  for  thofe  of 


*  It  might  be  proper  to  perform  this  ope¬ 
ration  in  a  glafs  Veffel,  the  better  to  obferve  the 
coodenfation  of  the  vapor,  and  the  gradual 


change  of  the  fubjedl*  without  the  trouble  of 
unluting  the  (till,  or  taking  off  its  head  at  every 
turn. 
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this  plant ;  but  might  as  well  have  palled  for.  thofeof  any  other.  But  as 
the  operation  was  managed  by  gentle  exhalation  and  exficcation,  with¬ 
out  any  previous  fermentation,  or  other  alteration,  no  body  can  poflibly 
miftake  the  remains  of  the  rofemary  .for  any  thing  elfe ;  efpecially  fince  the 
fire,  being  pure  and  clear, could  not  by  its  fmoke,  or  otherwife,  foul,  deface 
or  obfcure  any  part  of  the  fubjedt.  And,  accordingly,  the  fubjedt  hill 
appears  to  be  rofemary  ;  but  rofemary  dried.  (3.)  This  mild  and  gentle 
procefs  gives  us  an  opportunity  of  examining  the  remaining  matter,  by 
new  procefl'es  or  operations.  For  after  only  the  water  is  drawn  out  of  a 
plant,  we  may  eafily  try  what  fubftances  it  {fill  contains  ;  and,  accord¬ 
ingly,  we  (hall,  in  the  following  procelfes,  fee  what  kind  of  fubftances  are 
left  in  the  remains  of  our  rofemary.  (4.)  We  hence  have  a  clear  and  di- 
ftindtidea,  both  of  the  inftrument,  and  the  addon,  of  our  firft  procefs. 
Thus,  when  I  fee  any  plant  whatfoever,  which  I  once  knew  to  be  fuc- 
culenr,  plump  and  green,  become  dry,  wither’d  and  (hrivel’d,  like  the 
remains  of  the  rofemary  of  this  procefs ;  I  immediately  know  that  the 
inftrument  which  thus  changed  it,  was  heat :  and  alfo  clearly  conceive  the 
manner  wherein  it  produced  this  effedt :  which  could  be  no  other  than  that 
of  our  prefen t  procefs;  the  change  procured  wherein  is  evidently  effected 
by  heat.  And  fince  all  manner  of  plants,  except  fome  ever-greens, 
wither  and  fhrivel  up  in  the  heat  of  the  furnace  here  employ’d ;  and  fince 
we  obferve,  that  the  fame  effedts  are  produced  by  the  heat  of  the  fum- 
mer’s  fun  ;  we  may  furely  conclude,  that  the  heat  of  the  fun  adls 
in  the  fame  manner  with  that  of  our  furnace.  The  knowledge  hence 
acquired  is  the  more  clear,  diftindt,  and  ufeful,  as  the  operation  caufes  no 
confufion  in  the  parts  of  the  fubjedt.  It  is  likewife  abfolutely  neceflary  to 
begin  with,  and  leads  to  the  underftanding  of  every  procefs  to  come  after 
it.  For  whenever  I  boil,  calcine,  or  otherwife  chemically  treat  rofe¬ 
mary  with  fire,  the  volatile  water  of  this  procefs  prefently  exhales 
away;  and  therefore,  unlefs  I  am  acquainted  with  this  water,  I  can 
never  know  what  the  fubjedt  is  that  I  am  treating ,  to  which  it 
naturally  belongs.  This  operation,,  therefore,  fhews -us  what  muft 
of  necelfity,  tho’  perhaps  without  defign,  happen  in  all,  the  other  pro- 
ceifes.  (5.)  And,  laftly,  We  hence  obtain  an  ufeful  canon,  or  method 
for  analyfing  all  forts  of  bodies  ;  which  ought  to  proceed  by  gentle  and 
flow  degrees,  that  the  moft  volatile  matter  may  have  time  to  rife  firft; 
and  all  the  parts  be  gain’d  pure,  diftindt,  and  perfedt.  But  if  inftead.of 
proceeding  thus  gently,  we  had  ufed  a  ftrong  fire  in  our  procefs,  it 
would  have  burft  the  velfels  of  the  plant,  carryM  over  fuch  of  its  parts  as 
fhou’d  have  been  left  behind,  and  thereby  have  corrupted  and  fpoiled  the 
odoriferous  water,  and  unfitted  the  remaining  part  of  the  fubjedt  for  the 
next  procefs ;  fo  that  we  (hou’d  thus  have  reaped  no  fruit  from  our  la¬ 
bour.  And,  on  the  other  hand,  if  the  fire  had  been  much  gentler,  nothing 
at  all  would  have  been  raifed  from  the  fubjedt.  That  fuch  a  kind  of 
analyfis  is  juft,  and  feparates  the  adtual  parts  of  bodies,  might  eafily  be 

made 


Procejfes  upon  Vegetables.  i  a 

made  appear  by  thus  dividing  a  mixture  of  two  or  more  ingredients  into 
its  component  parts  which  may  readily  be  done,  by  observing  the  cau¬ 
tions  here  given.  -  . 

4.  The  vegetables  which,  on  account  of  their  medicinal  virtues,  The  vegetab’e 
feem  fitted  for  this  operation,  are  of  the  aromatic  kind,  or  fuch  a sMieiis 
have  a  pungent  tafte  and  fmell ;  the  waters  whereof,  obtain’d  in  th /«■'«• 
manner  above  fet  down,  are  of  a  pleafing  fcent,  and  agreeable  flavour. 

The  principal  of  them  are  thefe  which  follow. 


A  CATALOGUE  of  fuch  aromatic  vegetables,  as  are  proper  to  afford 
the  WATER  oj  the  firfl  P RO C ESS,  for  medicinal  ufes. 


PLANTS. 

TREES. 

Leeks. 

A  RBOR  Vita 

A  Ngelica. 

Lilly  of  the  Valley. 

Bay. 

JT\  An  i  feed.  * 

Lilly,  white. 

Box. 

A  rfmart. 

Lovage. 

Canella  Mala<varicai  or 

Bafil. 

Mace. 

Cajia  lignea. 

Baulin. 

Marjoram. 

Cedar. 

Calamint. 

Marum  Syriacum: 

Cinnamon.- 

Calamus  Aromaticus. 

Mafter-wort. 

Citron. 

Camomile. 

Maudlin-tanfey. 

Elder. 

Caraway. 

Mint. 

Fir. 

Clove-july  Flowers. 

Onions. 

Guaiacum. 

Coriander. 

Origanum . 

Juniper. 

Cojlus  Odoratus . 

Rofemary. 

Lemmon. 

Crefies. 

Rofes. 

Lime. 

Cumin. 

Saffron. 

Maftic.' 

.Dill.  . 

Sage. 

Myrtle. 

Dittany. 

Savory. 

Orange. 

Fennel. 

Scurvy-grafs.  • 

Nutmeg. 

Feverfew. 

Southernwood. 

Peach. 

Galangal. 

Tanfey. 

Pine. 

Garlic. 

Thyme. 

Saflafras.  - 

Hart- wort. 

Tuberofe. 

Savin. 

Hylfop. 

Valerian. 

Storax. 

Jafmin. 

Wild-thyme. 

Walnut. 

5.  The>  vegetables  generally  reputed  proper  for  this  operation,  being  *  • 
only  thofe  of  the  aromatic  kind,  the  catalogue  juft  now  deliver’d,  was 
form’d  according  to  that  notion  ;  tho’  without  denying  that  plants 
which  have  neither  fmell  nor  tafte,  might  alfo  be  treated  in  the  fame 
manner  to  ufeful  purpofes :  for  fuch  plants  may  be  endowed  with  great 
medicinal  virtues  in  their  exhalable  parts.  But  I  don’t  remember  to  have 

fern 
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feen  any  vegetables  deft.n’d  to  this  operation,  but  what  were  re- 
markable  for  their  tafte  and  odour.  Any  of  the  parts  of  vegetable 
.  fubftauces  may  indifferently  be.  chofe  for  fubjeds  of  it,  provided  they 
are  frefh  gathered,  as  the  wood,  roots,  bark,  leaves,  tears,  gums, 
balfams ,  and  the  buds  of  trees  and  plants  ;  but  more  parti¬ 
cularly  the  feeds  and  flowers  thereof.  The  water  of  the  common 
fpotted  arfmart,  obtained  after  this  manner,  is  an  excellent  medicine, 
and  proves  wonderfully  ferviceable  in  cafe  of  the  (tone;  for  which 
purpofe  ’tis  recommended  by  Mr.  Boyle. 

6.  All  the  liquors  thus  gain’d  from  aromatic  vegetables,  are  not 
-Ample  and  unmix’d,  but  conftft  principally  of  two  different  parts;  viz,. 
a  large  proportion  of  elementary  water,  and  a  very  fmall  one  of  a 
moft  fragrant  fpirit,  wherein  are  lodged  the  peculiar  tafte  and  fmell  of 
the  plant.  This  fpirit  will  be  obtained  in  its  utmoft  purity 'and  perfec¬ 
tion,  if  it  be  feparated  and  raifed  up  by  an  exceeding  clear,  mild,  and 
gentle  fire, "together  with  a  proper  proportion  of  elementary  water; 
wherein  it  may  be  preferved  good  for  a  conflderahle  time  ;  provided  the 
veflfel  that  contains  it  be  well  clofed ;  and  efpecially  if  the  operation  has 
been  twice  or  thrice  repeated  by  cohobating,  or  pouring  back  the  wrater, 
flrft  obtained  upon  a  frefh  parcel  of  the  plant ;  whereby  it  will  be  more- 
fully  faturated  and  impregnated  with  the  fapid  and  odorous  fpirit, 
to  which  the  mere  water  here  proves  no  more  •  than  a  vehicle  ;  and 
which,  with  a  great  degree  of  probability,  is  fuppofed  the  effective 
caufe  of  the  fpecific,  or  peculiar  virtues  of  vegetables.  We  are  taught, 
however,  by  experience,  that  waters,  which  are  both  feendefs  and  inft- 
pid,  °  may  neverthelefs  be  poffefs’d  of  extraordinary  virtues.  Thefe 
odoriferous  waters  are  apt  to  grow  foul  or  mothery  by  keeping ;  that 
is,  they  depoflte  a  cloud’,  or  light  feculence,  which  contains  the  oily  part 
of  the  water.  To  prevent  which,  ’tis  a  good  way  to  drop  into  them, 
when  they  are  flrft  diftill’d,  a  fmall  proportion  of  the  fpirit  of  fait,  or 
re&ifled  fpirit  of  wine.  We  cfo  not  therefore  pretend  that  thefe 
odoriferous  waters  are  perfe&ly  pure,  Ample  and  uncompounded ;  efpe¬ 
cially  Ance  they  contain  a  mucous  part,  without  which  it  -feems  impof- 
Able  to  draw  them.  ’With  all  our  care,  we  could  never  obtain  a  wa¬ 
ter  entirely  devoid  thereof  ;  or  that  deferv’d  to  be  call’d  perfectly 
pure  and  Ample.  That  which  has  been  drawn  a  year  will  become  in- 
Apid  and  fcentlefs,  tho’  at  flrft  gain’d  in  great  perfection  ;  but  Aiil  we 
dare  not  pronounce  what  remains  thereof  to  be  njere  elementary  water : 
for,  upon  comparifon,  there  will  appear  a  great  difference,  between 
them.  ’Tis  not  in  the  power  of  chemiftry  to  make  things,  oY  produce 
them  in  the  manner  that  one  might  wifh  ;  all  that  man  can  do,  is 
barely  to  feparate  and  compound  the  parts  of  bodies :  we  are  not  able  to 
bring  any  new  thing  into  being,  which  did  not  exift  before.  The  na¬ 
tive  Ipirit  of  every  plant  hath  fomething  in  it  that  is  fpeciflc,  and  ini¬ 
mitable  by  human  art  ;  and  the  taile  and  fmell  thereof  are  never 
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producible  This  fpirit,  however,  we  can  feparate  from  the  body  of 
the  plant,  in  a  manner  which,  tho’  not  perfect,  is  yet  fufficient  for 
our  purpofe:  and  he.muft  be  acknowledged  the  moft  perfed  chemift 
who  can  make  this  reparation  in  the  moftexquifite  manner. 

7.  To  gain  thefe  aromatic  or  fragrant  waters  in  any  confiderable  The  bejl  way 
quantity,  and  to  the  beft  advantage,  ’tis  proper  to  draw  them  off  in 
a  copper  ftill,  with  a  large-  pewter  head,  in  proportion  to  its  body  ;  ’>J 
which  will  colled,  condenle  and  difcharge  the  afcending  vapor  in  the 
greater  plenty.  By  thus  enlarging  the  capacity  of  their  ftill-head,  the 
Italians  have  a  great  advantage  over  the  other  European  nations  in 
diftilling  odoriferous  waters,*  their  climate  fupplying  them  with  ex¬ 
cellent  fubjeds  for  this  purpofe,  and  they  treating  them  after  a  very 
artificial  manner.  A  very  clear  and  gentle  fire  is  here  to  be  adminiftered  ; 
left  by  breaking  the  veffels  of  the  plant,  and  confounding  its  juices,  the 
fragrancy  of  the  water  {hould  be  impair’d.  When  therefore  any  very 
tender  and  delicate  flowers  are  fubmitted  to  this  operation,  a  quantity 
of  fine,  dry  fand  may  be  ftrewed,  to  the  height  of  an  inch,  between 
•the  bottom  of  the  ftill  and  the  fubjed  ;  which  fhould  then  be  placed, 
upon  a  fine,  dry  paper,  fpread  over  the  fand.  And  this  is  the  way  they 
make  ufe  of  at  Catalonia ,  where  they  diftil  the  jafmin-flowers  in  fo  great 
perfedion.  If  poflible,  the  heat  employed  (hould  not  be  greater  than 
that  of  a  fummer’s  noon,  which  forces  out  the  odoriferous  exhalations 
we  then  meet  with  in  fpicy  groves  and  gardens.  With  a  great  degree 
of  cold,  odoriferous  plants  prove  fcentlefs ;  and  fetid  with  a  great  de¬ 
gree  of  heat.  The  fubjed  lhould  be  in  its  perfedion,  frefh,  turgid,  vi¬ 
gorous  and  juicy ;  or  gathered  at  the  time  and  feafon  when  its  fcentis 
ftrongeft.  Some  plants  are  fit  for  this  operation  in  all  their  parts  ;  . 
thus  rofemary  may  be  diftilled  entire,  becaufe  it  is  all  over  fragrant ; 
but  only  the  flower  of  the  rofe  fhould  be  committed  to  this  operation, 
becaufe  its  pleafing  odour  is  wholly  confined  to  that.  Either  the  whole 
plant  then,  or  fome  particular  parts  of  it,  may  •  be  gently  cropped,  * 
or  gathered  when  fully  ripe,  without  violence,  or  bruiling  the 
veffels.  This  fhould  be  done  early  in  the  morning,  whilft  the  cold  dew 
is  upon  them,  and,  by  fhutting  up  their  pores,  keeps  in  their  odorife¬ 
rous  and  volatile  parts.  A  rofe,  for  inftance,  gathered  at  this  time, 
before  ’tis  fully  opened,  affords  a  much  better,  and  more  grateful  water, 
both  in  fmell  and  tafte,  than  one’ that  was  plucked  whilft  the  noon-- 
day  fun  (hone  hot  upon  it,  and  expanded  all  its  leaves.  The  plant 
muft  be  fully  ripe,  provided  it  then  affords  its  fcent  in  the  greateft  per¬ 
fedion.  The  lily  and  the  hyacinth  have  no  fcent  at  all,  till  arrived 
at  maturity,  and  full  blown,  but  are  then  wonderfully  fragrant;  where¬ 
as  the  rofe  is  moft'odoriferous  before  it  comes  to  be  fully  blown.  TLhe 
fubjed  fhould  by  no  means  be  any  way  bruifed  or  damaged  in  the  ga¬ 
thering;  for  this  would,  prejudice  the  fcent  thereof.  Thus  if  a  rofe,  for 
inftance,  were  to  be  pounded  before  it  was  committed  to  diftillation,  the 
*  This  muft  be  underftood  with  due  limitation. 
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other  juices  would  mix  themfelves  with  the  odoriferous  water,  and  quite 
abolifh  or  deprave  the  fcent  of  it;  fo  that  what  thus  came  over,  could 
not  be  known  for  rofe- water,  as  having  quite  different  virtues  and  pro¬ 
perties  from  that  when  skilfully  drawn.  Thus,  as  was  before  obferved,  the 
delightful  fragrance  of  the  jafmin-flower  is  loft,  by  barely  crufhing  it  be¬ 
tween  the  fingers ;  and  the  pleafant  odour  of  the  lily  render’d  difa- 
greeable  and  naufeous :  which  feems  to  proceed  from  hence,  that  the 
fine,  volatile  and  odoriferous  part  of  the  plant  is  hereby  mixed,  con¬ 
founded,  and  lock’d  up  in  the  more  grofs  and  vifcid  juices  thereof 
And  laftly,  the  water  drawn  off  fhould  be  fuffered  to  reft  for  fome 
days,  clofed  up  in  the  veftels  which  firft  received  it;  by  which  means  the 
empyreumatical  fcent  impreffed  upon  it  by  the  fire  will  wear  off,  and  the 
liquor  become  clear  and  highly  odorous. 

8.  We  come  next  to  conlider  what  light  is  afforded,  or  what  ufefui 
truths  are  taught  us  by  the  foregoing  operation,  with  regard  to  na¬ 
tural  philofophy.  The  procefs  it  felf,  and  the  production  thereof 
Tjpe f  uftfulnefs fhew,  (i.)  What  it  is  that  exiccation  deprives  a  plant  of;  viz.  it’s 

%  natural °p/n- m0^  fnbtile,  fluid,  volatile,  fapid  and  odorous  part,  wherein  its  fpecific,- 
lefophy.  or  diftinguifhing  characters  refide:  whence  we  learn  the  difference  be-' 
tween  a  frefti  and  perfect  growing  vegetable;  and  one  that  has  been  ga¬ 
thered,  dryed,  or  expofed  to  a  moderate  heat.  (2.)  What  it  is  that 
rifes  firft  in  diftillation ;  or  what  is  the  moft  volatile  part  of  vegetables ; 
'viz.  their  proper  fpirit  wrapp’d  up  in  it’s  common  vehicle,  water. 
(3.)  What  is  the  effective  caufe  of  the  peculiar  tafte  and  odour  in  a 
vegetable  ;  viz.  this  native,  or  prefiding  fpirit,  which  being  drawn  a- 
way,  or  fuffered  to  fly  off  from  the.effential  oil  of  rofemary,  for  inftance,  the 
oil  immediately  lofes  all  its  fmell  and  tafte ;  and  which,  without  difpute, 
is  but  a  very  fmall  quantity  of  matter,  compared  with  the  bulk  of  the 
plant,  or  its  juices ;  and  poffibly  not  the  hundred  thoufandth  part  of  the 
water  that  contains  it.  For  fhould  an  ounce  of  rofe- water  be  expofed 
*  to  the  open  air  till  its  fcent  is  quite  abolifhed  ;  tho’  fome  of  the  elemen¬ 
tary  water  muft  have  gone  off  along  with  it,  yet  will  the  whole  lofs  be 
fcarce  fenfible  upon  the  balance.  Whence  fome  chemifts  have  expreffed 
themfelves,  as  if  there  were  a  certain  little  fpark  in  bodies,  which  makes 
them  what  they  are,  and  lodges  it  felf  in  their  fait  or  oil.  And  indeed 
this  native  fpirit  is  neither  oil,  fait,  earth  nor  water,  but  fomething  dif¬ 
fering  from  them  all  ;  as  being  too  fmall  in  quantity,  or  too  fine,  thin 
and  fubtile  to  be  caught  alone,  and  rendered  vifible  to  the  eye:  tho’  pof¬ 
fibly  it  is  no  moje  than  a  part  of  the  effential  oil,  moft  highly  attenuated 
and  fubtilized.  (4.)  We  hence  learn  what  it  is  that  conftitutes  the  ex-  •• 
halations  or  effluvia  of  vegetables ;  viz.  this  fame  fpirit,  together  with 
‘  the  elementary  water  which  contains  it,  which  is  continually  flying  off 
from  them,  during  the  day  time,  in  the  form  of  an  infenfible  perfpiration. 
That  this  is  no  ftCtion,  but  happens  as  really  #  in  vegetables  out  of 
our  furnace,  as  in  thofe  included  in  it,  appears  abundantly  confirmed 
from  hiftory.  We  are  told  of  trees  in  Brajil ,  which  in  a  few  hours 
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time  kill  fuch  perfons  as  fit  under  them  •  and  of  others  that  varioufly  dis¬ 
order  thofe  who  fleep  in  their  fhade.  Some  trees  are  declared 
capable  of  making  people  hoarfe  by  their  effluvia ;  and  others  occafion 
a  Spitting  of  blood,  or  an  eryfipelas.  The  (hade  of  the  yew-tree  is  Said 
to  be  mortal ;  and  the  effluvia  of  the  walnut  will  give  the  head-ach,  flop 
a  loofenefs,  or  make  a  man  collive.  To  walk  in  an  orange-grove,  while 
the  trees  are  in  bloom,  gives  the  head-ach,  a  cold,  and  brings  on  a  fit  of 
drowzinefs.  Saffron,  if  lain  upon,  will  make  a  man  deep;  and  Yis.no 
unufual  thing  for  rofes  to  diforder  thofe  who  walk  among  them.  I  my 
felf  knew  a  mail  to  whom  their  fcent  would  give  the  head-ach,  a 
vomiting,  a  loofenefs,  and  at  length  caufe  him  to  faint  away.  The  fcent 
of  beans  is  faid  to  dull  the  brain ;  and  hence  the  Dutch  proverb,  c<  you 
<£  have  had  a  nap  in  the  bean-field”  $  which  is  commonly  made  ufe  of 
when  a  man  talks  from  the  purpofe.  Now,  taking  thefe  fads  for  grant¬ 
ed,  as  they  cannot  all  well  be  denied,  our  prefen  t  procefs  (hews  us  how 
fuch  effects  may  be  produced ;  viz,,  by  means  of  the  very  water  here 
obtained  ;  which,  during  the  day  time,  and  efpecially  in  warm  climates, 
is  plentifully  exhaled  from  all  manner  of  vegetables,  by  the  heat  of  the 
fun,  and  every  way  diffufed  like  fo  many  atmofpheres  around  them : 
and  thefe  atmofpheres,  coming  in  at  the  nodrils,  or  o.therwife,  may  prove 
either  wholefome  or  noxious  to  the  animals  which  are  in  them,  accord¬ 
ing  to  the  nature  of  the  plant  they  proceed  from.  If  rhubarb  and  hem- 
loc  were  didill’d  after  the  manner  of  our  procefs,  the  remains  of  the 
former  wou’d  lofe  the  purgative  virtue  of  rhubarb,  and  become  adrin- 
gent ;  *  and  thofe  of  the  latter  put  off  the  poifonous  nature  of  the  plant, 
and  prove  harmlefs  to  the  body. 

9.  The  principal  ufe  of  this  firft  procefs,  with  regard  to  the  art  of  its  ujefubtfi 
medicine  is,  that  it  (hews  us  how  to  obtain  a  water  from  vegetables, 
of  great  virtue  in  feveral  didempers ;  as  particularly  in  cafe  of  languor 
and  fainting.  For,  as  there  feems  to  be  fomething  of  a  relation  between 
the  animal  and  vegetable  fpirits ;  fo  in  cafe  of  depreflion,  dulnefs,  or  * 
even  hyfteric  or  hypochondriac  fits,  nothing  is  more  reviving  than  the 
odour  of  fome  aromatic  plants,  or  the  water  gained  from  them  by  means 
of  our  procefs:  which  water  therefore  is  frequently  ufed  by  perfons  of  the 
firft  rank  in  Italy ,  for  their  artificial  fountains,  that  play  at  their  entertain¬ 
ments.  For  this  wrater  pafling  out  of  the  large  perforated  balls  of  fuch 
fountains,  in  a  .thoufand  different,  (lender  dreams,  diffufes  a  mod  grate¬ 
ful  odour  around  the  room,  without  at  all  offending  the  head.  For  the 
elementary  water,  which  ferves  the  odoriferous  matter  as  a  vehicle, 
proves  very  agreeable  and  refrefhing;  whereas  were  it  wrapped  up  in 
inflammable  fpirits,  the  playing  of  fuch  fountains  would  prove  very  prejitr 
dicial  to  the  nerves.  Thus,  when  nothing  elfe  would  give  relief  to  an 
hypochondriacal  patient,  I  have  known  the  bare  fcent  of  the  jafmin-flow- 
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*  On  this  account  rhuburb  is  commonly  order’d  to  be  torrified,  or  roafted,  to  make  itaftringer.t. 
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er  fuddenly  recover  him.  But  this  effect  is  only  to  be  expected  from  the 
native  vapor  of  the  plant,  or  the  odoriferous  water  which  is  drawn  from 
it.  The  diftilled  or  effential  oil  of  the  very  fame  flowers  might,  inftead  of 
performing  fuch  a  cure,  have  caufed  the  head-ach,  or  otherwife  difor- 
dered  the.  patient.  And  whoever  attempts  to  counterfeit  the  fpecific 
fcent  of  thefe  odoriferous  waters,  by  means  of  the  diftilled  oils  of  the  re- 
fpective  vegetables,  muft  take  care  he  does  no  mifchief  with  them  ;  for 
they  are  apt  to  offend  the  head,  if  long  fmelc  to ;  being  in  themfelves 
no  more  than  a  receptacle  of  the  native  fpirit,  to  which,  on  account  of 
their  vifcidity,  they  afford  a  proper  lodgment,  and  keep  it  from  fly¬ 
ing  off  too  fail.  Now,  as  odours  act  fo  ftrongly  upon  us,  and  may  be  made  to 
affeft  us  fo  agreeably,  it  might  fuggeft  a  qutere,  whether  medicines  ca¬ 
pable  of  anfwering  feveral  intentions,  might  not  be  exhibited  in  a  new  way, 
which  founds  more  oddly  than  it  appears  irrational,  I  ipean  by  the  nofe ; 
which  is  an  organ  liable  to  receive  very  little  prejudice  by  odours  of  any 
kind.  5Twas  before  obferved,  that  the  atmofpheres  of  trees  and  plants, 
by  this  means,  varioufly  and  vehemently,  according,  to  their  different 
natures,  affeft  mankind ;  .whence  fome  are  confeffedly  poifonous,  and  o- 
thers  wholefome.  We  have  known  rofes  purge  .by  .their  fcent :  we  fre¬ 
quently  fee  men  intoxicated  by  vapours :  and  I  once  remember,  that  ha¬ 
ving  a  patient  who  was  exceeding  reftlefs  and  delirious  in  a  fever ;  I 
brought  a  bough  of  elder,  with  the  flowers  on  it,  into  his  chamber ;  and 
putting  them  into  fome  warm  water,  they  breathed  out  their  native  fpirit 
intothe  room,  after  fuch  a  manner,  that  the  man  was  foon  compofed,  and 
fell  into  a  quiet  fleep;  out  of  which  he  awaked  greatly  refrefhed,  and 
afterwards  recovered. 

10.  We  have  been  the  fuller  and  more  particular  upon  our  firft  procefs, 
that  we  might  lay  a  firm  foundation,  and  prepare  the  way  for  thofe 
•  which  are  to  follow  ;  all  which  will  be  condu&ed  after  the  fame  manner, 
tho3  without  fuch  a  tedious  enumeration  of  circumftances. 

CHEMICAL  HISTORY  of  the 

Preparations  obtainable  front  Vegetables 

by  DECOCTION. 

'  PROCESS  II. 

Exhibiting  the  method  of  making  Infusions  and  Decoctions 
of  vegetable  fubjeUs  with  water 5,  by  an  example  in  the  Re- 
.  mains  of  the  f  rfi  ‘Procefs. 

The  procefs.  1  •  1  ”1  P  0  N  the  remaim  of  the  firfl  procefs ,  pour  a  quantity  of  pure  rain-water., 

V-f-  firfi  mude  fealding  hot  by  the  fire,  but  under  the  degree  of  boiling  j  and 
continue  them  together  in  the  fame  unvaried  degree  of  heat ,  over  a  foft  fire ,  the  vefiel 

being 
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being  defied,  which  is  called  the  fiate  of  digefiion,  or  injnjion ,  for  the  f pace  of  half 
an  hour  ;  after  which  time ,  if  the  liquor  befiained  or  poured  off  from  the  fubjecl. , 

3tis  termed  the  infufion  thereof:  that  is  the  liquor  prepared  by  infujicn  or  digefiion 
from  it.  (2.)  If  after  the  fubje'cl  has  -been  thus  digefied,  or  infufed ,  it  be  boiled 
ever  the  fire  in  the  fame  vefjel,  together  with  the  former  liquor ,  for  a  due 
fpace  of  time ,  as  about  a  quarter  of  an  hour  •  the  liquor ,  now  fuffered  to  run 
thro 3  a  fieve ,  or  other  fir ainer,  from  its  fubje'cl ,  is  called  the  decoction,  or  a- 
poz,  em  thereof 

2.  The  fecond  operation  in  a  comTe  of  chemiftry  ought  in  z\\  obfervations 
refpeds,  to  bear  a  near  relation  to  the  firft  ;  to  be  performable^cmi?iU 
after,  the  fame  manner;  and  to  depend  upon,  or  be  conneded  with 
it ;  confequently  it  fhould  be  performed  upon  the  fame,  or  a  fimi- 
lar  fubjed.  W'e  may  therefore  conveniently  chule  the  remains  of 
the  firft  .procefs  for  the  fubjed  of  this.  And,  indeed,  that  part 

of  any  vegetable  which  remains  behind,  after  the  firft  procefs  has 
been  performed  upon  it,  may  well  ferve  for  the  fubjed  of  this  ; 
becaufe  the  degree  of  heat  employed,  being  here  much  greater 
than  that  of  the  fummer’s  fun,  or  than  that  made  ufe  of  in  the 
firft  operation,  whatever  parts  would  be  exhaled  thereby,  will,  -in  an  0- 
pen  veffel,  fly  off,  and  be  loft  to  the  infufion  or  decodion  ;  fo  that  the 
dry’d  or  preferred  parts  of  vegetables  may  in  fome  cafes  be  as  conveni¬ 
ently  treated  by:  this .  procefs,  as  thofe  which  are  frefti  and  lucculent ; 
provided  they  be  not  otherwife  damaged  or  corrupted.  But  then  we 
are  not  to  exped  the  native  fpirit  of  vegetables  in  fiich  decodions,  or 
infufions.  In  order  to  infufe  any  fine,  frefh,  aromatic  vegetable,  fo  as  at 
the  fame  time  to  preferveits  odoriferous  or  native  fpirit,  ftis  an  effedu- 
al  way  to  perform  the  operation  in  a  glafs-egg,  or  vial,  with  fuch  a 
long  neck  that  the  afeending  vapor  cannot  rife  high  enough  to  efcape. 

By  this  means  we  have  rendered  infufions  much  richer,  and  more  fervice-  • 
able  in  medicinal  cafes,  than  could  have  been  expeded  from  the  com¬ 
mon  method  of  making  them.  The  water  for  infufion  fhould  not  be 
poured  boiling  hot  upon  the  fubjed;  becaufe  in  that  cafe  it  would  dif- 
folvetoo  much  of  the  refinous  or  oily  parts  thereof;  whereas  iris  prin¬ 
cipally  the  faline  portion  of  the  plant  that  we  require  from  this  opera¬ 
tion;  which  portion  cou’d  not  fo  well  be  taken  up  by  the- water,  if  it 
was  impregnated  with  unduous  orTefinous  particles ;  for  oil  in  great 
meafure  prevents  the  mixing  of  falts  with  water.  Befides,  if  the  wa¬ 
ter  here  fhould  be  poured  on  too  hot,  it  might,  in  a  manner,  burn  up  or  - 
fccrtch  the  furface  of  the  fubjed,  and  induce  fuch  a  cruft  thereon,  as 
would  not  permit  the  plant  to  give  out  its  virtue.  On  the  other  hand, 
if  the  water  be  too  cold,  it  will  not  have  motion  enough  to  work  upon 
the  vegetable,  fo  as  to  colour  it  felf  thereon,  and  diffolve  its  falts. 

When  the  water  is  firft  poured  on,  tho’  the  fubjed  floats  upon 
the  furface  ;  yet  it  fhould  foon  fink  down,  after  its  more  foluhle 
■  '  •  ■  parts  i; 
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parts  conic  to  be  extracted  by  the  menftruum;  or  the  air,  contained 
in  the  parts  of  the  fubjed,  to  be  forced  ont  by  the  heat. 

Fpcls  oj  the  ^  Xi  upon  what  remains  behind  of  the  fubjed,  after  the  decodion  is 
i^ccntbiued  Prepared  from  it,  frefh  parcels  of  water  be  fucceffively  poured  and  boiled 
-up  with  it,  for  the  fpace  of  half  an  hour  at  a  time  ;  a  fat,  fapid,  odorous, 
vifeous,  inflammable  and  frothy  matter  will  conftantly  be  found  floating 
on  the  furface  ot  the  boiling  liquor,  as  long  as  the  water  poured  on  ex¬ 
tracts  any  odour,  tafte  or  colour  from  the  fubjed ;  or  till  the  water  may 
be  poured  off  from  it,  as  pure,  clear  and  infipid  as  it  was  put  in.  Thus 
therefore,  by  repeating  the  procefs,  and  continually  feumming  off  the 
riling  unduous  matter,  there  may  at  length  be  obtained  a  very  large  pro¬ 
portion  thereof ;  which,  being  gently  dry’d,  will  afterwards  wholly  burn 
and  flame  away  in  the  Are:  whence  it  appears  to  contain  the  oil  of  the 
fubjed ;  tho’  not  pure  and  unmix’d ;  for  a  proportion  of  fait  alfo  ad¬ 
heres  thereto  ;  fo  that  in  reality  ’tis  a  kind  of  foap,  yet  not,  like  that, 
capable  of  diffolving  perfectly  in  water.  We  are  not  to  take  this  frothy 
matter  for  the  recrementitious  part  of  vegetables,  as  fome  wou’d  perfuade 
us;  we  fhall  hereafter  have  an  opportunity  of  better  examining  into  and 
learningits  natureand  compofition.  ’Tisvery  remarkable,  thattho’  the  fub¬ 
jed  be  boiled  with  frefh  quantities  of  water  almoft  ever  fo  long,  yet  fome 
of  this  unduous  froth  is  ftill  caft  up;  fo  that  almoft  the  whole  plant 
feems  convertible  into  it.  And  by  this  means  M.  Homberg ,  as  we  find  in. 
the  French  Memoirs,  reduced  all  the  fubftance  of  the  cocoa-nut  into  oil  '; 
excepting  only  a  very  fmall  proportion  of  elementary  earth.  This  undu¬ 
ous  fubftance  lies  obfeured  in  the  fubjed,  till  the  falts  are  once  diffolved 
and  carried  off ;  but  after  thefe  are  feparated,  it  eafily  rifes  in  the  wa¬ 
ter  ;  and  being  attenuated  by  the  operation,  becomes  fpecifically  lighter 
than  that,  and  therefore  floats  upon  its  furface.  Now,  if  after  all 
this  vehement  adion  of  the  fire  and  water,  we  come  to  examine 
•  the  remaining  part  of  the  fubjed,  we  fhall  find  its  priftine  figure 
the  fame ;  tho’  the  leaves  are  fwelled,  and  plump’d  up  by  the  water 
which  has  entered  their  pores  :  but  if  we  dry  them  gently  before 
the  fire,  they  fubfide  again,  and  appear  in  their  natural  fize  and 
form.  However  they  are  fomething  decayed  in  point  of  colour,  which 
is  now  blacker  than  we  found  it  left  by  thefirft  procefs.  They  have 
•  alfo  loft  their  fmell  and  changed  their  tafte,  which  is  now  bitter,  from 
'‘the  oil  ftill  remaining  therein. 

The  f by f cal,  4.  Hence  we  learn,  (1.)  That  the  utmoft  force  of  boiling  water  is  un* 
md  chemical  able  to  deftroy  the  ftrudure  even  of  a  tender  plant.  Thus,  tho’  the  flow- 
n/es thereof.  ers  tjie  white  lily  be  fo  exceeding  delicate  and  tender;  yet  all  the  force 

of  the  fire  that  can  ad  upon  ’em,  thro’  water,  will  never  change  their  figure. 
So  that  hot,  or  boiling  water  can  do  no  more  than  extrad  the  foluble 
.  '  parts  from  a  plant,  but  never  entirely  diffolve  it.  And  this  may  {hew 
how  the  ftalks  and  tender  parts  of  vegetables  are  able  to  fuftain  all  the 
adion  of  thefun  and  rain  without  being  damaged  thereby ;  for  the  utmoft 

'  heat 
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heat  of  the  fummer’s  fun  is  not  equal  to  that  of  boiling  water.  Hence  alfo, 
by  the  way,  we  fee  the  reafon  why  the  human  body  is  not  diffolved  by 
the  heat  and  motion  of  the  blood  and  juices ;  and  learn  that  our  folids 
confift  not  of  faline  or  other  matter  capable  of  diffolving  in  water. 
(2.)  That  an  odour  and  tafte  may  be  derived  from  inodorous  and  almoft 
infipid  bodies.  For  the  decodtion  of  our  prefent  procefs,  which  is  both 
odorous  and  fapid,  was  produced  by  boiling,  with  infipid  water,  the 
fcentlefs  and  almoft  taftelefs  remains  of  the  rofemary,  made  ufe  of  in  the 
firft  procefs :  therefore  this  new  fcent  and  tafte  of  the  decodtion  mull 
have  been  raifed  from  fome  part  of  the  vegetable,  which  was  fixed  with 
regard  to  that  degree  of  heat  whereto  it  was  before  expofed.  (3.)  That 
infufion  and  fimple  decodtion  are  unable  to  extradt  all  that  is  foluble  in 
a  plant,  by  the  joint  affiftance  of  fire  and  water.  By  bare  jnfufion, 
fometimes  the  colour  and  the  odour  of  the  fubjedt,  but  always  its  tafte, 
remains  in  the  liquor ;  efpecially  when  the  plant  was  frefla  gathered,  in 
its  perfedtion,  and  the  operation  performed  in  a  clofe  velfel.  (4.)  That 
an  apozem,  or  a  decodtion,  differs  confiderably  from  an  infufion, 
on  account  of  the  greater  degree  of  heat  made  ufe  of  in  the  former ; 
whereby  an  apozem  is  fully  impregnated,  and  faturated  with  thofe. 
'parts .of  the  fubjedt  which  are  readily  foluble  in  boiling  water.  And 
the  longer  the  operation  is  continued,  tfie  blacker  the  liquor  grows, 
and  the  lefs  it  retains  of  the  natural  tafte  and  odour  of  the  plant ; 
efpecially  if  the  veffel  be  left  open,  during  the  operation.  If  a  de- 
codlion  be  prepared  with  a  violent  fire,  and  in  an  open  veffel,  fome 
part  of  the  natural  tafte  and  fmell  of  the  fubjedt  flies  off  every 
moment  :  which  is  an  obfervation  of  great  importance  to  a  phyfician. 
In  order  to  gain  the  full  virtues  of  faftafras-wood  by  decodtion,  a 
proper  quantity,  as,  for  example,  about  an  ounce,  being  firft  rafped,  or  re¬ 
duced  into  thin  (havings,  (hould,  in  a  clofe  veffel,  be  put  to  boil  in 
a,  quart  of  pure  rain-water,  for  the  fpace  of  half  an  hour.  If  the 
operation  were  continued  longer,  and  the  veffel  not  well  clofed,  the 
fcent  or  fine  aromatic  volatile  part  of  the  (ubjedt,  would,  in  great  mea- 
fure  be  loft  to  the  apozem  ;  but  may,  by  proper  management,  be  ful¬ 
ly  retained  therein.  The  clofer,  denfer  and  heavier  the  fubjedt  is, 
and  the  more  oil  or  rofin  it  contains,  the  lefs  fit  it  is  for  decodtion,  and 
the  longer  it  ought  to  be  kept  in  infufion,  or  digeftion,  to  prepare  it  for 
that  operation  ;  wherein  likewife  it  muft  be  the  longer  detained  ber 
fore  it  will  give  out  its  oil.  Thus-  guaiacum-wood  muft  be  infufed  l 
for  twenty-four  hours,  and  then  boiled  for  fix  more,  before  it  will 
yield  its  rofin  by  decodtion,  fo  as  to  fit  it  for  the  cure  of  the  ve¬ 
nereal  difeafe.  5Tis  the  pradtice  in  Italy  to  .b°d  this  wood,  for  the 
fame  diftemper,  till  the  undtuous  froth  appears  upon  the  furface  of 
the  liquor.  And  in  the  fame  manner  we  ought  to  proceed  when 
the  fubjedt  is  exceedingly  refinous  or  unctuous.  The  frefher,  fofter,  , 
and  more  juicy  any  vegetables  is,  the  better  is  it  difpofed  for  infu¬ 
fion  * 
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.  -  - 

fron  or  decoction  ;  but,  on  the  contrary,  fuch  as  are  dry  and  old, 

appear  lefs  fit  for  either.  In  a  recent  plant,  the  fait  and  oil  are 
mixed  together  ;  but  in  dry’d  vegetables  that  have  been  long  kept, 
there  remains  fcarce  any  tiling  but  oil  :  or  if  any  fait  happens  to  ftay 
behind,  ’tis  fo  mixed  and  blended  with  the  oil,  as  to  require  a  deal 
-•of  boiling  to  fetch  it  out.  Thus  the  guaiacum-wood,  as  it  is  freffi  cut 
from  the  tree  in  the  Weft-Indies ,  will,  in  half  an  hour’s  time,  commu¬ 
nicate  a  larger  proportion  of  fait  to  the  water  wherein  ’tis  boiled,  than 
it  would  here  in  Europe ,  where  it  can  only  be  had  dry  and  hard,  by 
being  boil’d  ten  times  as  long.  And  hence,  perhaps,  it  is,  that  the 
•decodtion  of  this  wood  proves  fo  much  more  fuccefsful  among  them 
in  the  cure  of  the  venereal  difeafe,  than  it  does  among  us. 

5.  The  vegetable  fubjects  which  may  moft  advantageoufly  be  treated 
S?  fitted  Cfor  by  way  of  infufion  or  decodtion,  for  medicinal  purpofes,  are  thofe  of  the 
it,  aitringent,  acid,  vifcous,  or  refrigerating  kind ;  the  principal  whereof 

-are  included  in  the  following  catalogue. 


■A  CATALOGUE  of  fuch  aftringent ,  acid,  vifcous ,  or  refrigerating  Vege¬ 
tables,  as  are  proper  to  be  treated  by  Infufion  or  Decodtion  for  medicinal 
ufes , 


A  CACIA. 

Ground -ivy. 

Rhubarb. 

U~\  Apples. 

Hypociftis. 

Scordium. 

Apricocks. 

Hyfi'op. 

St.  Johns-wort. 

Barberries. 

Kmot-grafs. 

Services. 

Cherries. 

Mulberries. 

Shepherds-purfe. 

Cinquefoil. 

Myrtle. 

Self-heal. 

Comfrey. 

Nettles. 

Sorrel. 

Cranes- bill. 

Peaches. 

Speedwell. 

Currants. 

Pears. 

Strawberries. 

Dandelion. 

Pellitory. 

Sumach. 

Dwarf-elder. 

Poppies. 

Tamarinds. 

Elder- berries. 

Perriwinkle. 

Tormentil. 

Endive. 

Plantain. 

Water-lilies. 

Fern. 

Purflain. 

Wood-forrel. 

Fumatory. 

Quinces. 

Wormwood. 

Gentian.  . 

Rasberries. 

•  • 

Goofeberries. 

Rofes. 

its  ufe  in  me -  <5.  The  medicinal  virtues  of  any  of  thefe  vegetables  may  readily 

ricn/e,  «De  communicated  to  the  blood  in  the  form  of  an  infufion  or  decoc¬ 

tion,  and  mixing  with  it,  perform  their  office  according  to  their  re- 
fpedtive  natures.  And  if  fuch  infufions  or  decodtions  are  drank  down 
warm,  they  will  be  made  to  add  by  the  genera]  virtue  of  heated 

water. 
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water,  which  in  the  human  body  is  highly  deobftruent  and  diluting,  as 
well,  as  by  that  which  is  peculiar  to  th.e  plant ;  and  fo  prove  a  means  of 
conveying  it  farther.  But  fuch  infufions,  or  decodions,  fhou’d  not  be 
prepared  from  very  oily,  or  very  red  nous  vegetables ;  for  then  they 
could  not  eafily  enter  the  mouths  of  the  la  deals,  or  other  abforb- 
ing  veftels.  That  the  fpecific  virtues  of  vegetables  are,  by  this  means, 
carried  into  the  blood  and  juices,  appears  from  hence,  that  if  any  one 
takes  a  dofe  of  the  decodion  or  infufion  of  the  thick  juice  of  cafia 
fiflularis ,  the  urine  made  foon  after  will  be  green  ;  and  whoever  drinks 
a  draught  of  the  infufion  of  rhubarb,  or  faffron,  upon  an  empty 
ftomach,  will,  in  a  quarter  of  -  an  hour  after,  find  his  urine  tinged  of 
a  high  yellow,  like  the  tindure  of  thofe  vegetables.  So  likewife  if  a 
woman,  who  gives  fuck,  fhould  take  the  infufion  or  decodion  of  fena- 
leaves,  her  milk  would,  in  two  hours  time,  purge  the  infant  at  her 
breaft.  Whence  it  is  very  manifeft,  that  fuch  medicines  readily  mix  with 
the  blood  and  juices.  But  when  the  medicinal  virtues  of  plants  refide  not 
in  fuch  of  their  grofs  parts  as  are  foluble  in  warm  or  boiling  water, 
the  infufions  or  decodions  will  have  no  fuch  effed  upon  the  body.  But 
in  order  to  heighten  and  improve  their  virtues,  and  fit  ’em  for  fome  cafes 
to  which  they  might  otherwife  prove  unequal ;  the  odoriferous  water, 
drawn  from  the  refpedive  fubjeds  abovementioned,  by  means  of  our 
firft  procefs,  may  be  added  to  the  decodions  which  are  afterwards  made 
thereof. 

PROCESS  III. 

Exhibiting  the  manner  of  making  Robs,  or  Sapas,  Defruta, 
Gellies  and  Extracts  ;  by  an  Example  in  the  Decoction 
of  the  fecond  Process. 


I,  T''  ET  the  infujicn  or  deco  Short  of  the  lajl  procefs  be  fir  fit  clarified ffbeProti's. 

1  j  either  by  jlanding  in  a  quiet  place ,  by  the  firainer  or  fibre ,  or  by 
being  boiled  up  with  the  white  of  eggs ,  and  then  committed  to.  a  clean ,  gla¬ 
red,  J, hallow ,  open ,  earthen  vejfel ,  whofe  fides  widen  upwards  ;  which  is  to  be 
placed  over  a  clear ,  gentle  fire,  that  the  liquor  may  gradually  exhale  away , 
and  the  remaining  matter  gradually  become  of  a  thicker  confidence .  IT' hen 
a  decoElion  hath  been  thus  evaporated ,  till  one  half  of  it  is  con  fumed,  the  re¬ 
maining  part  is  called  a  rob  or  fapa  ,*  tho  fapa,  in  the  language  of  Colu¬ 
mella,  Cato  and  Varro,  properly  fignifies  mu  ft,  or  new  wine  boiled  half  away 
in  this  manner.  But  we  now  ufe  it ,  indifferently ,  for  any  frcfh  vegetable 
juice ,  or  decoElion,  which  is  thus  treated.  (2.)  When  a  decoElion  is  thus  exhaled 
away  to  a  third  part  of  its  original  quantity ,  we  call  the  remainder  defrutum  *  : 

*  The  words  Sapa  and  Defrutum  are  ufed  j  tern  menfura  decoclo  :  quocl  ubi  fatlum  ad  d:mi- 
by  Pliny  in  the  converfe  fenfe  of  what  we  here  j  dium  eft,  defrutum  vocamus.  Pun.  Nat.  Hift. 
fuppofe  them  to  mean  ;  as  may  appear  by  the  J  Lib:  xiv.  cap.  ix.  Vino  cognata  res  fapa  fjl  ; 


two  following  paflages.  Nam  frmm,  quod 
alii  hepfema,  noftri  fapam  appellant ,  ingenii,  non 
nature,  opus  eft  >  mujlo  ufque  ad  tertiam  par - 


mufto  decobio,  donee  tertia  pars  fuperft.  Id. 
Lib.  xxiii.  cap.  nv 
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tho 9  the  ancients  applied  this  word  alfo  to  wine  alone ,  boil'd  after  the  fama 
manner.  (3.)  When  a  decoBion  .is  thus  wafted,  by  farther  boiling ,  till  tho 
remainder  becomes  of  fuch  a  con f fence,  that  a  drop  of  it  let  fall  upon  a  cold 
marble ,  or  the  like ,  will  there  congeal fo  as  to  tremble'  when  ’tis  touch'd , 
or  to  appear  endow'd  with  an  elafiic  property ,  we  call  this  remainder  a  gelly. 
hfhe  fame  word  is  likewife  applied  to  the  freflo  juices  of  fruits,  or  plants'; 
as  aljo  to  the  broths  of  animal  Jub fauces ,  infpiffated  or  reduced  by  boiling  -to 
the  fame  conffence,  (4.)  But  when  a  decoction  is  exhaled  away” to  the  confl- 
fence  of  fiijf  honey,  or  fo  far  that ,  when  cold,  it  •  will  not  flick  to  the 
fingers,  ’tis  termed  an  extract  ;  of  which  there  are  two  kinds,  viz.  the  aque¬ 
ous  and  the  refinous ;  the  former'  whereof  is  made  with  water,  and  the  other 
with  fpirit  of  wine.  But  both  of  them  are  [aline,  fat,  bitter  fubfiances, 
and  confiantly  appear  of  a  very  black  colour.  After  the  fame  manner  may 
the  recent  juices  of  vegetables  be  prepared  into  an  extraSl: 

How  to  prepare  2.  When  the  liquor,  or  vegetable  juice,  to  be  exhaled  away  into  any 

[kbjefts fr it.  0f  thefe  forms,  or  reduced  to  the  confiftence  either  of  a  Rob  or  Sapa, 
a  Defrutum,  Geliy,  or  ExtraB,  has  its  grofs  and  feculent,  .or  earthy 
part  fo  heavy,  as  to  fall  to  the  bottom  of  itfelf,  and  leave  the 
iubjed  pure  and  tranfparent,  it  may  be  fufficient  barely  to  let  it 
reft  in  a  cool,  quiet  place,  in  order  to  prepare  it  for  the  operation  ; 
and  when  it  has  thus  purged  itfelf  clear,  to  decant  or  pour  oft  the  liquor, 
by  inclination,  from  its  fediment,  before  it  has  conceived  any  heat,  or 
run  into  fermentation.  If  the  feculence  be  light,  and  will  not  readily 
fubftde,  fo  as  to  leave  the  liquor  clear, and  fit  for  this  operation;  if  may 
be  depurated  by  the  fibre,  or  by  being  feveral  times  palled  through  a  dou¬ 
ble  hippocras-bag,  or  flannel-ftrainer ;  in  the  pores  whereof,  all  the  light 
feculencies,  or  g roller  matter,  which  made  the  fubjed  thick  and  turbid, 
will  by  degrees  be  lodged ;  and  the  liquor  pafs  through  clear  and 
tranfparent.  There  is  a  thin  or  fpungy  kind  of  cap-paper  alfo,  which 
is  known  by  the  name  of  filtring-paper,  very  proper  for  this  purpofe  in 
fome  cafes.  A  glafs  funnel  being  lined  with  a  (beet  of  this  paper,  the 
liquor  that  is  poured  into  it  will  be  tranfmitted,  drop  by  drop,  in  a 
great  degree  of  purity.  Laftly,  when  the  decodion,  or  other  liquor  defign'd 
for  thefubjed  of  this  procefs,  is  fo  unduous,  fat  and  grofs,  asifot  readily  to  • 
fine  itfelf  down  by  ftanding  in  a  quiet  place,  it  may  moft  properly  be  clarified 
with  the  white  of  an  egg,  after  this  manner.  Firft,  beat  or  whisk  up  the 
white  of  one  egg,  or  more,  in  proportion  to  the  quantity  of  your  liquor,  to 
a  froth,  in  a  clean  veftel  by  itfelf,  and  afterwards  work  in  a  little  of 
the  cold  liquor  along  with  it ;  then  add  more  by  degrees*-  and  at 
length  throw  the  portion  fo  mix'd  up,  into  the  reft  of  the  fubjed,  and 
juft  ftir  them  together.  Then  fetting  the  whole  over  a  gentle  fire  to 
boil,  as  foon  as  the  hard  feum  cr  cruft  rifes  up,  or  juft  begins  to  break, 
remove  the  veftel  from  the  fire,  and  with  a  dice  take  oft  the  head; 
and  run  the  remainder,  wlfilft  ’tis  hat,  through  a  flannel-bag  ;  by  which 

means 
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means  the  fubjed  will  be  thoroughly  depurated.  For  the  white  of  the 
egg  being  mixed  with  the  whole  body  of  the  liquor,  and  afterwards 
concreted  or  harden’d  by  the  fire,  it  draws  to,  and  intangles  with  it 
felt,  all  the  vifcous,  unduous,  and  feculent  matter  it  meets  with,  and 
can  fuftain  ;  then  mounting  to  the  top,  on  account  of  its  comparative 
levity,  carries  that  up  along  with  it,  and  there  forms  itfelf  into 
a  ftrong  cruft,  which  may  be  readily  taken  off,  or  feparated  by  the 
ftrainer,  fir  as  to  leave  the  fubjed  perfedly  fine  and  clear.  The  larger, 
the  wider, .  and  the  lower  the  veffel  is,  which  we  make  ufe  of  in 
this  procefs,  the  better  and  the  fooner  it  is  perform’d  ;  becaufe  the 
liquor  will  then  exhale  the  fafter  ,•  whereas,  if  it  fliould  be  long  in 
hand,  the  fubjed  is  very  apt  to  receive  fome  damage.  This  veflel,  alfo, 
fiiould,  by  all  means,  be  of  glazed  earth,  and  not  of  copper  or  brafs, 
tho’  lin’d  on  the  infide;  for  fuch  veflels  will  be  corroded  by  any  de- 
codion,  or  juice  of  a  vegetable  that  is  at  all  acid  ;  and  thence  the 
fubjed  will  gain  a  vomitive  quality,  as  I  have  frequently  experienced. 

3.  The  robs,  defruta ,  gellies  and  extracts,  prepared  after  this  manner }  The  nature  of  ■ 
are  all  capable  of  diffolving  in  water,  and  may  be  kept  for  a  very  the  froduttions. 
long  time  unaltered  in  their  natures  and  virtues  ,•  provided  the  moift 

air  is  not  fuffer’d  to  get  at  them.  They  all  perfedly  retain  the  tafte 
and  fmell  of  the  plant,  as  it  was  left  in  good  meafure  deprived  of 
both  in  our  firft  procefs,  by  the  exhalation  of  its  odoriferous  wrater  ; 
and  confequently,  thefe  preparations  muft  contain  only  thofe  virtues 
of  their  refpedive  fubjeds,  which  neither  refide  in  the  native  fpirit, 
nor  in  their  folid,  earthy,  or  feculent  part.  Deco  Elions  and  extraEls 
differ  only  in  point  of  confidence,  or  as  to  the  proportion  of  their 
aqueous  parts ;  being  both  of  them  a .  kind  of  faponaceous  bodies, 
confiding  of  oil,  fait,  and  water.  It  feems  impoflible  to  obtain  a  de- 
codion  that  fhall  be  purely  faline,  without  any  mixture  of  oil,  which, 
in  fome  meafure,  will  always  remain  in  the  extrad ;  becaufe  the  de¬ 
gree  of  fire,  made  ufe  of  in  that  operation,  is  unable  totally  to  ex¬ 
pel  it.  But  this  is  to  be  underftood  of  that  grofs,  or  fixed  oil  of 
vegetables,  which  they  yield  by  long  decodion ;  and  not  of  the  vola¬ 
tile  or  effential  kind,  that  is  gained  from  them  by  diftillation.  And 
hence  we  fee  the  reafon  why  all  extrads  are  inflammable. 

4.  The  medicinal  ufes  and  virtues  of  thefe  preparations  are  exceeding  T^e;r  mejic;nat 
great.  For  the  decodions  or  juices  of  plants  may,  by  this  means,  be  virtues  and  ufe  si 
long  preferved  perfed  and  entire,  without  differing  any  fermentation,  ‘ 

or  fuftaining  any  greater  lofs  than  that  of  their  more  volatile,  aqueous, 
or  fuperfluous  parts ;  fo  that  at  any  time  we  may,  by  letting  them  down 
with  as  much  warm  water  as  they  loft  in  the  exhalation,  obtain  the 
natural  juices  of  vegetables  in  great  perfedion,  capable  of  being  ap¬ 
plied  to  medicinal  purpofes,  with  all  the  advantages  that  would  at¬ 
tend  them,  if  they  were  frefh  exprefs’cl,  and  in  their  proper  feafon. 

All  the  fpecific,  or  peculiar  virtues  of  plants  refide  in  their  juices, 
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or  that  part  which  is  foluble  by  the  heat  of  boiling  water.  The  re¬ 
maining  parts  are  merely  vafcular,  or  compofed  of  folid  terreftrial 
matter,  uncapable  of  receiving  any  change  in  the  human  body,  or  of 
communicating  any  virtues  to  it ;  proving  the  fame  in  all  kinds  of  vege¬ 
table  fubjeds.  Hence  the  feveral  preparations  afforded  us  by  our  pre- 
fent  procefs,  being  freed  from  this  terreftrial  and  inadive  part,  as  well 
as  from  the  aqueous,  they  are,  cateris  paribus ,  more  efficacious  than  the 
plants  themfelves,  or  their  juices.  And  thus  by  boiling  up  the  juice  of 
quinces,  for  inftance,  to  a 'due  confiftence,  we  may  always  have  in  rea- 
dinefs  a  medicine  of  great  virtues,  in  cafes  of  vomiting  or  loofenefs. 
i\nd  by  fuch  a  contrivance,  as  this,  it  was  that  the  antients  obtained  their 
portable  wines.'  They  took  any  quantity  of  muft,  or  the  frefh  expreffed 
juice  of  ripe  grapes,  and  boiled  it  up,  over  a  gentle  fire,  to  an  ex- 
trad;  which,  when  cold,  they  could  carry  with  them  on  a  journey  ;  and 
fo  at  any  time,  by  diluting  it  with  warm  water,  prepare  a  vinous  be¬ 
verage  tor  their  refrefhment  *.  After  the  fame  manner,  we  may  furnifh 
our  lelves  with  portable  medicines,  fit  to  carry  with  us  in  a.  voyage 
to  any  part  of  the  world  ;  and  capable  of  being  ufed  to  as  great  ad¬ 
vantage,  as  if  the  fimples,  we  wanted,  grew  upon  thefea.  Thus,  for  in¬ 
ftance,  the  extrad  of  torment!  1-root  might  immediately  be  brought 
back  to  a  decodion,  if  an  aftringent  liquor  was  required ;  and  the  rob  of 
'  currants  be  diluted  with  water,  if  we  wanted  a  drink  of  a  refrigerating 
nature.  But  we  are  to  obferve,  that  to  gain  thefe  preparations  in  their 
greateft  perfedion,  the  fubjeds  fhould  not  be  fuch  as  have  been  dry,  or 
long  gathered,  but  frefh,'  and  in  their  full  perfedion ;  for,  as  we  before 
obferved,  when  plants  are  entirely  deprived  of  their  juices,  no  fpecific  or 
medicinal  virtues  remain  behind  in  their  veffels  or  carcafs  ;  but  all  of 
them  would  then  ad  in  the  body  after  the  fame  manner  ;  or,  to  fpeak 
ftridly,  they  would  none  of  them  ad  at  all.  An  effete,  worn-out  and 
exiccated  poiforious  plant  might  as  fafely  be  taken  into  the  body,  as 
any  of  thofe  reputed  the  moft  innocent. 

7he [uhjetisbeft  ^  The  vegetables  beft  fuited  to  undergo  this  procefs,  or  to  afford 
fitted  for  this  their  robs,  defruta,  gellies  and  extrads,  for  medicinal  ufes,  are  all  of 
pocejs.  t}ie  fix’d  or  aftringent  kind  ;  fuch  as  we  fet  down.in  the  catalogue  un¬ 
der  the  fecond  procefs.  But  thofe  of  the  aromatic  tribe,  or  fuch  as  ftand  in 
the  catalogue  of  the  firft  procefs,  are  very  unfit  to  be  treated  in  the  fame 
manner ;  becaufe  their  virtues  confifting  in  thofe  parts  which  are  of  a  ten¬ 
der  and  delicate  nature,  they  would  exhale,  and  be  loft  in  the  opera¬ 
tion. 

introduBm  to  6.  The  remains  of  this  procefs,  which  are  the  fame  with  thofe  of  the 
the  next.  fecond,  being  gently  dry’d,  obftinately  retain  their  priftine  figure  ,*  tho* 


*  The  portable- foop,  lately  introduced,  is  a 
produdfion  of  this  procefs  applied  to  animal 
fubjefts.  Any  rich  loop,  er  animal  jelly,  boi¬ 
led  up  to  the  confidence  of  glew,  will  be  lit 


fer  the  pocket,  and  ready,  upon  cccafion, 
to  be  prefently  diflblved,  with  a  due  propor¬ 
tion  of  hot  water,  into  a  mefs  ■,  which  might 
be  very  deferable  upon  a  jdurney. 

they 
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they  are  now  infipid,  inodorous,  dusky  in  colour,  devoid  of  all  the  na¬ 
tive  or  fpecific  virtues  of  the  plant,  and  render’d  perfeftly  fluggifh  and  in¬ 
active.  They  have  already  fuffer’d  the  utmoft  violence  of  the  fire  that  could 
poffibly  aft  upon  them  thro’  water ;  we  are  therefore,  in  the  next  place, 
to  fee  what  alterations  will  be  produced  by  a  naked  fire,  afting  imme¬ 
diately  thereon. 

Chemical  H  istory  of  vegetable  Salts. 
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PROCESS  IV. 

'Exhibiting  the  manner  of  calcining. ,  er  reducing  vegetables  to 
white  infipid  ajloes ,  by  an  example  in  the  Remains  of  the  fe~ 
cond  and  third  Process. 

I.  T ~y LACE  the  carcafs  or  skeleton  of  our  rofemary ,  left  by  the  preceding  The  procefs . 

XT  prccefs ,  in  a  dry,  and  clean ,  iron  pan ,  to  be  held  over  a  clear  fire  till 
it  begins  to  glow ,  or  become  red-hot ;  then  the  fabjeEl  will  prefently  fmoke , 
fmeU  firong ,  grozv  black ,  flame ,  fhine ,  fparkle ,  and  at  length  fink  into  white 
ajhes ,  which  flill  retain  the  external  form  of  the  original  plant ;  but  this 
in  fo  loofe  and  tender  a  manner ,  that  the  leafl  touch  will  immediately  de- 
flroy  it. 

2.  The’ fire,  employ’d  in  this  procefs,  fhould  be  very  clear,  other-  A  cannon  to 
wife  fome  faline  part  of  the  fmoke  might  fall  down  into  the  fub-  obJerve<i  171 
jeft,  and  impofe  upon  the  operator ;  by  making  him  fancy  it  to  be  ftill 

lapid,  tho’,  in  reality,  it  was  before  deprived  of  all  its  tafte  by  decoftion, 
as  it  now  is  of  all  it's  odour,  by  the  flame  which  confumed  its  oil. 

3.  There  appears  to  be  two  kinds  of  fmoke,  viz,,  aqueous  and  oleagi-p^^^ 
nous  :  the  aqueous  is  that  which  exhaled  in  our  firft  procefs,  and  appears  thereof. 
conftantly  white  ;  but  the  oleaginous  is  always  black,  and  confifts 

of  the  oily  parts  of  the  plant,  which  being  at  firft  driven  out  by  tlie 
fire,  efcape  its  farther  aftion,  that  wou’d,  if  they  ftay’d  longer  be-  • 
hind,  convert  them  into  flame.  The  fetid  fcent  here  obfervable,  is  cau- 
fed  by  the  oil  of  the  fubjeft,  which  is  now  fo  attenuated,  and  rarified  by 
the  aftion  of  the  fire,  and  its  parts  put  into  fuch  a  motion,  that  it' 
has  a  power  to  ftrike  the  noftrils  more  vigoroufly  than  when  it  remain’d 
fix’d  and  condenfed  in  the  plant.  The  fame,  oil  is  the  caufe  that 
the  fubjeft  turns  black  before,  or  during  the  time,  it  flames ;  for 
beginning  now  to  be  extricated  and  fet  loofe,  it  appears  in  a  greater 
quantity  upon  the  furface  ;  foon  afrer  which,  ’tis  turn’d  into  <fmoke 
or  flame  ;  till  being  all  confumed,  at  length  it  leaves  the  fubjeft  white. 

As  long  as  any  of  this  oil  remains  behind,  the  body  continues  to 
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flame,  glow,  or  fparkle ;  bur  that  being  gradually  wafted,  or  gone  off, 
in  form  of  fmoke  or  flame,  the  fubjectis  at  length  left  in  theftate  of  a 
{hining  or  glowing  coal,  and  prefently  after  finks  down  in  allies. 

4.  Thefe  athes,  which  are  as  infipid  as  fand,  and  perfectly  fcentlefs, 
being  firft  digefted,  and  then  boiled  in  water,  communicate  nothing 
that  is  feline  thereto  ,•  and  if  the  decoftion  is  now  drain’d,  purify  a 
and  exhal’d  away,  not  one  grain  of  fait  will  remain  behind ;  only  a 
pure  and  attenuated  terreftrial  matter,  which,  without  great  impropriety, 
might  be  called  philofophical  or  virgin  earth. 

5.  Hence  we  may  learn  what  principles  our  fubjeft  remain’d  poffefs’d  of, 
after  having  been  treated  by  the  two  preceding  proceffes ;  or  of  what 
parts  all  vegetables  confift,  when  they  are  deprived  of  all  that  was  fo- 
luble  in  them,  by  the  joint  aftion  of  fire  and  water  ;  viz,,  oil,  and 
earth.  For  as  nothing  is  inflammable  but  oil,  ’tis  certain  that  oil 
(kill  remain’d  in  our  fubjeft,  notwithftanding  the  long-continued  aftion 
of  the  boiling  water  it  luftained  in  the  fecond  procefs,  and  the  large 
quantity  of  oil  which  was,  from  time  to  time,  feumm’d  off  the  decoction. 
That  it  remain’d  poffefs’d  of  fome  quantity  of  oil,  may  likewife  ap¬ 
pear  from  the  blacknefs  obfervable  in  the  coal,  whereto  the  fire  at 
firft  reduced  it  ;  for  oil  is  the  caufe  of  this  blacknefs,  and  refides  in  every 
body  fo  long  as  it  fumes,  flames,  and  fparkles  ;  but  when  the  oil  is  all 
confumed,  then  the  body  lofes  its  blacknefs,  and  falls  into  a  white  earth 
or  aflnes.  And  thus  we  fee  the  reafon  why  coals  and  foot  are  inflam¬ 
mable. 

6.  It  appears  probable,  from  this  procefs,  that  elementary  earth  com- 

.pofes  the  veffels  or  folid  parts  of  vegetables.  It  feems  to  follpw, 
from  fome  experiments  made  by  Mr.  Boyle ,  that  pure  water  diftilled 
ever  fo  many  times  over,  conftantly  leaves  behind  it  a  proportion  of 
fine,  white,  virgin  earth ;  from  whence  we  may  with  fome  probabili¬ 
ty  conclude,  that  the  nutritious  juices  of  vegetables,  drawn  into  them 
in  the  form  of  water,  depofite  this  terreftrial  matter,  or  leave  it  be¬ 
hind  them  to  form  and  conftitute  their  folid  parts :  but  this  it  feems 
unable  of  itfelf  to  do  ;  and  therefore  requires  the  afliftance  of  the  oil  we 
find  in  them,  which  adheres  fo  tenacioufly  to  it,  that  a  great  violence  of 
fire  is  required  to  feparate  them  ;  and  feems  therefore,  to  aft  as  a  glew 
in  binding  the  parts  of  the  pure,  white  earth  together.  This  earth  contains 
nothing  peculiarly  medicinal,  and  is  found  the  fame  in  all  vegetable 
fubjefts.  ’Tis  incapable  of  being  dilfolved  either  by  fire,  air  or  water; 
and  is,  perhaps,  the  moft  perfeft,  pure  and  fubtilized,  that  can  any 
way  be  obtained  by  the  art  of  chemiftry.  Even  the  focus  of  a  large 
burning  concave  is  unable  to  change  or  vitrify  it,  without  an  addi¬ 
tion  of  fand;  with  which  it  prefently  runs  into  glafs.  Its  being  fo 
fixed  and  unalterable  in  the  fire,  is  the  reafon  that  the  aflay-mafters  em¬ 
ploy  it  to  compofe  their  tefts  and  cupels.  Some  alfo  make  ufe  of  it  as  a 
dentifrice  ;  for  it  is  a  great  abforbent,  and  gives  a  fine  glofs  or  polilh  to  the  • 
teeth.  7.  The 
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7.  The  prefent  procefs,  compared  with  the  foregoing,  {hews  us  that 
all  the  fpecific  and  diftinguifhing  virtues  of  plants  mud  necelfarily*  refide 
in  fuch  parts,  as  are  either  diilblvable  in  water,  or  inflammable  in  the 
fire  ;  and  that  the  dryer  or  older  any  vegetables  are,  the  more  they  lofe 
of  their  native  fpirit,  their  fait  and  their  oil ;  and  the  lefs  their  medi¬ 
cinal  virtues.  All  plants  by  keeping  lofe  of  their  weight.  Their  pre- 
fiding  fpirit  fpontarleoufly  exhales*  which  greatly  takes  off  from  their  o- 
dour ;  their  falts  are  diluted  and  attenuated  by  amoiftair,  as  well  as 
their  oils,  and  rendered  volatile,  and  carried  off  by  a  dry  one.  Thus 
any  kind  of  wood,  kept  fo  long  that  it  rots,  falls  of  its  own  accord  in¬ 
to  afhes,  without  the  help  of  calcination.  And  thus,  as  we  before  ob- 
ferved,  the  mod  poifonous,  or  the  mod  medicinal  fimples  may  entirely 
lofe  their  force  and  virtue  by  being  kept  too  long.  That  horrid  poifon,. 
the  Euphorbium  of  Mauritania ,  will,  with  age,  fall  away  into  an  indo¬ 
lent,  innocent  earth. 

Hence  alfo  we  fee,  in  a  nearer  view,  how  it  comes  to  pafs  that  the  vef- 
fels,  or  folid  parts,  of  plants  are  neither  dedroyed  by  their  own  faline,  a- 
queous,  or  oily  juices,  nor  the  external  force  that  a&supon  them:  for  their 
bafis  being  of  elementary  earth,  it  can  never  be  diflolved  or  changed  by  the 
a&ion  of  the  fun  or  water,  nor  by  any  of  the  parts  or  principles  which 
enter  the  compofition  of  their  fluids.  But  if  plants  were  wholly  com- 
poled  of  faline  and  oily  parts,  they  would  foon  be  dilfolved  by  the  a- 
gents  continually  at  work  upon  them. 

It  hence  likewife  appears,  that  there  is  no  fixed  fait  in  the  folid  part3 
'  of  a  vegetable  :  and  the  fame  holds  true  of  animal  fubdances.  Thi3 
may  feem  a  paradox,  tho*  the  truth  of  it  is  manifed  from  numberlefs 
experiments.  But  we  need  go  no  farther  than  the  prefent  procefs,*  the 
remaining  alhes  whereof  are  perfectly  infipid  as  well  as  inodorous.  5Tis 
therefore  a  great  midake  in  thole,  who  affirm  that  fait  promifeuoufly- 
refides  in  all  the  parts  of  vegetables :  as  well  when  they  are  dry  and 
withered,  as  when  they  are  frefii  and  green. 

Ladly,  we  hence  learn,  that  calcination  renders  vegetable  fubjedls 
white,  by  depriving  them  of  all  their  fetid  oil,  which  it  converts  to 
fmoke.  And  the  fame  holds  true  alfo  of  animal  fubdances.  Thus  in 
order  to  render  the  bones  of  a  skeleton  white,  we  endeavour  to  get  out 
their  oil,  by  laying  them  to  deep  in  a  lixivium,  and  fucceffively  expofing 
them  to  a  warm  dry  air,  which  in  time  will  carry  off  the  oily  parts, 
that  make  them  appear  of  a  yellow  or  dusky  colour. 
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The  procejs. 


PROCESS  V. 

'Exhibiting  the  manner  of  calcining  vegetable  fnbfiances  into 
white ,  [aline  afies  ■  by  .an  Example  in  the  Extract 
of  the  third  Process. 

i.  P~1F^  A  KE  the  black  cxtracl  of  our  third  procefs,  lay  it  on  a  clean  iron 
JL  pan,  and  gradually  dry  it  over  a  gentle ,  naked  fire  •  it  will  prefently 
begin  to  fmoke ,  fmell  flrong ,  grow  blacker ,  boil  up  like  pitch ,  take  fire ,  and 
bum  out  with  a  clear  flame,  /bine,  fparkle ,  and  at  length  fall  down  into  reddifb 
a  floes. 

nature  of  the  2.  Thefeafhes,  if  fartherurged  by  the  fire,  become  white  and  inodorous, 
/lj  !es ''  ptier<ls'  but  very  faline,  or  fiery  upon  the  tongue,  and  contain  but  little  earth.  Being 
digefted  and  boiled  in  clear  Water,  then  {train’d  off  and  filtred,  and  the 
fuperfluous  moifture  evaporated,  they  yield  a  fiery  fait,  of  a  white  or 
greyifh  colour.  This  fait  differs  in  degrees  of  acrimony  or  fharpnefs, 
with  the  plant  ’tis  gained  from.  The  aflnes  of  all  manner  of  vege¬ 
tables  are  naturally  faline,  fo  far  as  we  know:  but  the  more  pun¬ 
gent  the  tafte  and  odour  of  any  one  is,  the  lefs  of  this  fait  it  affords : 
or,  in  ether  words,  the  greater  their  quantity  of  volatile  fait,  the  lefs  is 
that  of  their  fixed ;  as  evidently  appears  in  horfe-radifh,  and  other 
pungent  or  antifcorbutick  plants. 

Corollaries  3.  From  hence  it  appears,  that  boiling  water  gets  out  two  different 
from  the  pro-  parts  from  vegetables,  which  may  afterwards  be  reduced  together  into 
ce  s'  an  extract,  viz. ;  (1.)  an  oil  which  will  fume,  grow  fetid,  exhale  and  bum 

away  in  an  open  fire,  and  is  the  caufe  of  the  blacknefs  in  the  extra# ; 
which  grows  the  darker  as  its  bulk  is  leffened  by  heat :  and,  (2.) 
a  white  fix’d  fait,  that  contains  a  fmali  proportion  of  earth  ;  and  ap¬ 
pears  the  fame  in  all  kinds  of  vegetables. 


PROCESS  VI. 

Exhibiting  the  manner  of  calcining  plants  to  white  faline  ajhes , 
like  thofe  of  the  l aft ,  by  an  Example/;;  the  Remians  of 
the  firfi  Pr  o  c  e  s  s. 


The  procefs.  1 .  H  E  remains  of  our  firfi  procefs ,  or  any  recent  plant ,  being  firfi  gra¬ 

ft.  dually  dry  d  with  a  gentle  heat ,  and  then  placed  in  a  clean  iron 
pan ,  and  expofed  to  a  clear ,  naked  fire ,  will  prefently  begin  to  fmoke,  fmell  fetid, 
i bine ,  fparkle,  flame,  burn  away,  and  at  lafi  fall  down  into  ajhes,  that  retain 
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the  form  of  the  original  plant,  after  the  manner  of  the  fubjecl  in  our  fourth  pro- 
cefs ;  only  the  fmoke  and  flame  in  the  prefent  cafe  are  thicker  and  ftronger. 

2;  Thefe  fifties  are  white,  inodorous,  faline,  or  of  a  fiery  tafle,  and  con-  Nature  of  the 
tain  a  confiderable  proportion  of  earth.  When  elixated,  or  boiled  up  mrrcJiichou. 
water,  which  is  afterwards  exhaled  away  to  drynefs,  they  leave  a  fait 
behind,  perfectly  like  that  of  our  fifth  procefs;  and  an  earth  like 
■that  of  the  fourth. 

3.  By  comparing  together  the  feveral  proceffes  which  we  have  hitherto  Corollaries 
gone  through  it  will  appear,  (1.)  That  ail  which  the  utmoft  force  0V^nm 

tire,  applied  thro’ water,  can  obtain  from  vegetables,  is  only  their  jui-  tnZFocel<u- 
ces,  and  no  part  of  their  veffels,-  which  always  remain  undeftroyed  af¬ 
ter  ever  fo  long  deco&ion.  (2.)  That  vegetables  by  boiling  yield  a  large 
•proportion  of  combuftible  matter,  or  oil,  to  water.  (3.)  That  the  fait 
and  oil  of  vegetables  are  naturally  fo  united  in  them,  that  the  greateft; 
parLof  both  may  together  be  diflolved,  or  gained  from  them  by  boiling 
water  :  or  that  the  fait  and  oil  of  plants  are  by  nature  formed  into  a 
kind  of  foap,  that  is  readily  foluble  in  water;  which  oil  alone,  without 
fuch  a  combination,  wou’d  not  be.  After  the  fame  manner  as  we  find 
it  in  vegetables,  fo  it  is  alfo  in  our  felves :  as  long  as  the  oil  and  fait 
are  duly  blended  and  kept  together  in  our  bodies,  fo  long  we  are  heal¬ 
thy  ;  but  if  once  this  natural  foap  comes  to  be  diflolved,  or  its 
texture  deftroyed,  then  both  plants  and  animals  languifh,  ficken  and 
dye;  unlefs  proper  remedies  are  fpeedily  applied.  (4.)  That- Ms  the 
oily  part  of  vegetables  which  gives  the  dark  colour  to  the  deco&ions,  or 
extrails  prepared  for  them;  for  the  fait,  being  perfeilly  white,  has  no 
fhare  in  producing  this  colour.  (5.)  That  the  faline  part  of  vegetables 
is  more  fixed  than  their  oil.  (6.)  and  laftly,  That  the  fpecific  or  pe¬ 
culiar  medicinal  virtues  of  plants  are  owing  to  their  native  fpirit  or  oil  ; 
not  to  their  water,  fix’d  fait  or  earth,  which  appear  to  be  the  fame  in 
the  whole  clafs  of  vegetables. 

4.  Having  now  feen  what  effe&s,  or  changes,  are  producible  in  vegeta -  introduction  u 
ble  fubjeils  with  the  two  grand  inftruments,  water  and  fire,  feparate,  or  the  hi/lory  of 
bined  with  air ;  and  into  what  parts  or  principles  they  are  refoltfa 

ble  by  means  thereof  ;  what  is  the  office  and  ufe  of  -their  earth  \bles.  d 

and  how  fixed  fait  is  obtainable  from  them ;  we  ought  in  the  next 
place  to  examine  what  this  faline  matter  is,  which  remains  after  calcina¬ 
tion;  and  under  what  form,  together  with  the  oil,  it  originally  pra^ex- 
iiled  in  the  fubjedt.  This  is  a  piece  of  knowledge  highly  requifite  in  a 
chemift,  to  enable  him  the  more  clearly  and  difiindly  to  underfland  the 
changes  brought  upon  fuch  faline  matter  by  the  fire.  A  negledt  in 
this  particular  might  give  occafion  to  a  very  erroneous  opinion  in  che- 
miftry,  by  luffering  us  to  perfuade  our  felves  that-falts  cxift  in  plants 
under  the  fame  form,  and  after  the  fame  manner,  as  they  are  pro¬ 
duced,  or  made  appear  by  the  fire ;  whiefc  is  diredtly  oppofite  to  the 

E  truth. 
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truth.  Thus  an  acid  plant,  as  forrel  for  inflance,  reduced  to  nfhes,  will 

afford  an  alkaline  fait:  but  it  would  be  a  rafh  conclulion  to  fay,  that 

therefore  forrel  is  an  alkaline  plant ;  or  that  before  the  operation  it 

contained  an  alkaline  fait.  All  that  cou’d  fairly  be  concluded  from 

fuch  a  procefs  is  this,  that  forrel,  treated  in  fuch  a  particular  manner, 

afforded  an  alkaline  fait. 

\  • 


PROCESS  VIE 

Exhibiting  the  manner  of  obtaining  the  native,  or  effentiai 
Salts  of  Vegetables,  from  their  crude  Juices,' 
by  an  Example/';;  the  Juice  of  the  giant  Sorrel. 

The  procefs.  i.  F  A  KE  any  plant  whatfoever  that  is  ripe,  frefl  gathered,  in  its  per - 
Jh  fehl  ion,  green,  andjull  of  juice,  as  forrel  for  tnflance;  bruife  it  well  inn 
marble  mortar,  and  then ,  with  a  prefs,  fqueez,e  it  flrongly  out ;  wafh,  or  boil 
the  preflings  twice  or  thrice  with  a  moderate  quantity  of  fair  water ,  and 
fqueeze  them  out  again.  “Then  mix  the  fever al  liquors  together ;  let  them 
fland  a  little  in  a  quiet  place  to  fettle,  and  afterwards  run  them  thro  a  flan¬ 
nel-bag,  that  all  the  liquor  may  become  clear.  Widen  this  is  done,  boil  it  up  in 
a-  glared  veffel,  over  a.  clear,  gentle  fire,  to  the  confluence  of  a  thin  fyrup  ;  then 
pour  it  into  an  unplaced  earthen  pan ,  and  upon  the  furface  of  the  liquor  let  a 
proper  quantity  of  clear  oil  be  lodged,  to  defend  it  from  '  the  external  air.  In 
this  flate  let  the  liqucr  remain  in  a  cool  cellar  for  the  fpace  of  fix  or  eight 
months  ;  and  during  this  time  there  will  ghoot  to  the  fldes  of  the  veffel  a  large 
quantity  of  adarkifh,  faline,  crufly  matter,  which  is  the  native  or  eflential 
lalt  of  forrel ;  whilfi  an  oily  and  terreflrial,  or  fat  tnuddy  part  falls  to  the  bot¬ 
tom  ;  that  being  dry  d  before  the  fire,  and  brought  to  a  thick  conflflence ,  is  com- 
buflible,  and  will  burn  away  with  a  clear  flame. 

Cautions' to  be  2.  This  indeed  is  a  tedious  way  of  obtaining  the  native  fait  of  a 

obferved m  it :  |ant .  ‘but  it  is  the  fhortefl  that  I  am  acquainted  with.  The  veffel, 
wherein  the  liquor  is  put  to  fhoot,  ought  not  to  be  of  glafs,  tho’  that 
wouki  have  all  the  advantages  of  tranfparency,  becaufe  its  fmoothnefs 
wou’d  hinder  the  flicking  of  the  fait  to  its  fides ;  and  fo  the  operati¬ 
on  be  rendered  flill  more  tedious ;  but  the  juice  eafily  infinuating  it 
felf  into  the  pores  of  an  unglazed  earthen  veffel,  has  a  great  advantage 
in  (hooting  its  faline  fpiculac  to  the  fides.  And  in  this  cafe,  the  want  of  • 
tranfparency  intheveffel  may  very  well  befupplied  by  that  of  theoil  poured 
upon  the  furface  of  the  liquor ;  which  oil  will  give  us  the  opportunity  of 
obferving  the  fleps  of  the  procefs,  at  the  fame  time  that  by  keeping 
•  out  the  air,  it  keeps  the  liqucr  from  falling  into  fermentation,  and  pre¬ 
vents  the  vegetation  and  growth  of  mouldinefs,  or  a  mucilaginous  fub- 
*  ‘  fiance 
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'ftance  thereon ;  which  would  prove  a  very  great  impediment  to  the  forma-  • 
tion  of  the  faline  cryftals ;  being  it  felf  the  fait  now  rendered  in  feme 
meafure  volatile. 

4.  Thiscrufty  matter,  being  freed  from  its  liquor,  feparated  from  the  The  mamtr  of 
Tides  of  the  veflel,  immediately  wafhed  clean  from  its  adhering  muclagi- ^  *&'m' 
nous  fseces,  by  repeated  moderate  affufions  of  warm  water,  and  then 

gently  dry’d,  will  exhibit  the  native  fait  of  forrel  in  the  very  manner 

wherein  it  pra^exifted  in  the  plant ;  for  this  procefs  has  done  no 

ipore  than  barely  freed  the  fait  from  the.  infp.flated  juice ;  nothing  being 

employed  in  it  to  caufe  a  change  but  reft;  which  fuffered  the  faline  parts 

fpontaneoufly  to  {hoot  and  form  themfelves  into  cryftals.  And  this  is 

the  only  fait  that  chemiftry  affords  us  unaltered,  or  as  nature  produces 

it;  in  which  cafe  it  never  appears  to  be. alkaline,  from  what  plant  fo- 

ever  it  be  obtained.  And  therefore  it  was  well  obferved  of  Helmont , 

that  the  fait  gain'd  from  vegetables  by  calcination,  is  greatly  •altered 

by  the  operation,  and  very  different  from  the  native  or  effential  fait,  _  / 

or. from  what  it  naturally  is  in  the  compofition  of  plants. 

5 .  Thefe  native  falts  differ  in  their  nature  and  medicinal  virtues The  ftveral 
with  the  plant  to  which  they  belonged;  whence  there  comes  to  be.  a 

ry  great  variety  of  them :  but  they  may  all  be  reduced  and  conftdered 
under  three  general  tribes  or  fpecies;  viz,.  (1.)  Thofe  of  the  acid,  a- 
ftringent,  or  very  auftere  vegetables,  as  of  unripe  fruits,  CF c.  which  per- 
fe&ly  refemble  the  tartar  of  wine.  (2.)  Thofe  of  the  fucculent  or  wa¬ 
tery  plants;  which  contain  but  very  little  oil ;  fuch  as  endive,  fuccory, 
fumatory,  houfe  leek,  &c>  and  thefe  come  nearly  up  to  the  nature  of  nitre; 
being  a  very  q3ure  kind  of  fait,  and  readily  foluble  in  water  ;  whence 
they  are  commonly  called  nitrous  falts ;  and  on  account  of  their  cooling 
virtue  come  to  be  employed  in  burning  fevers,  and  other  inflammatory 
difeafes.  (3.)  and  laftly,  Thofe  of  the  oily  or  vifeid  vegetables;  as  all  •• 
of  the  aromatic  and  agglutinant  kind.  Thefe  afford  it  but  in  very  fmall 
quantities ;  or  fcarce  at  all,  till  by  due  courfe  of  fermentaion  they  have 
firft  thrown  off  their  more  vifeous  and  oleaginous  parts.  For  oil  and 
vifeid  juices  greatly  obftrud  the  fhooting  of  this  fait  into  cryftals  ; 
whence  they  run  rather  into  feces  and  impurities,  than  any  properly  fa¬ 
line  fubftance.  But  if  once  their  oil  be  extraded  from  them,  the  re¬ 
maining  juice  will  readily  enough  afford  fuch  a  fait.  Thus,  from  the 
unfermented  juice  of  an  aromatic,  odoriferous  plant,  fuch  as  mint,  fennel, 
anife,  &c.  ’tis  very  difficult  to  gain  the  native  fait.  And  hence  it  is 
that  all  fat  wines,  as  canary,  & c.  fcarce  depoflte  any  tartar  at  all ;  but 
fuch  as  are  (harp,  thin  and  poorer,  throw  it  off  in  very  great  plenty. 

Thus  from  the  juice  of  tartiarinds,  or  our  prefent  fubjeft,  forrel,  this  ef¬ 
fential  fait,  is  obtainable  in  great  plenty;  and  from  thofe  of  the  wate¬ 
ry  plants,  fuch  as  endive,  brooklime,  &c.  which  are  not  acid,  in  very 
large  quantities ;  but  then  ’tis  not  fo  rich.  We  may  therefore  eftablifh  it  as  " 


E  2 
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a  kind  of  rule,  that  the  more  oily  any  plant  is,  the  lefs  native  fait  it  will 
afford  by  the  treatment  of  this  procefs ;  and  vice  verfa. 

Horv  they  fljo'ot  a  After  the  fame  manner,  when  any  fermented  juices  of  fucculent  ve- 
i”Jces>?e,tte  getables,  as  thofe  of  fummer- fruits  for  inftance,  and  particularly  of  tart 
grapes,  are  committed  to  veflels  of  wood  ;  they  in  time  throw  off  their 
native  fait,  otherwife  called  tartar,  or  vvine-ftone,  to  the  fides  thereof ; 
and  this  always  in  greater  plenty,  as  the  fermented  juice  or  wine  is  the 
more  fpiritlefs,  acid,  auftere,  and  of  a  thick  confiftence,  before  it  was 
put  up.  If  the  wine  be  very  rich  and  oily,  twill  fcarce  depofite  any  tartar 
at  all;  for  which  reafon  tis  never -afforded  by  muff.  But  in  fuch  rich  and 
unftuous  wines,  a  matter  falls  to  the  bottom  of  the  cask,  in  the  form 
of  an  oily  feculence.  The  purer  or  more  tranfparent  and  colourlefs 
the  wine,  the  finer  and  whiter  will  be  the  tartar.  Hence  that  of 
Rhenijh  wine  is  ufually  prefer’d  to  all  other  kinds.  But  when  the  wine 
is  red,  its  tartar  alfo  appears  of  the  fame  colour.  We  (hall  hereafter 
make  it  appear  that  thefe  elfential  falts,  afforded  either  by  the  crude  or 
fermented  juices  of  vegetables,  are  not  in  themfelves  fimple  or  uncom¬ 
pounded  bodies,  but  refolvable  or  reducible  into  water,  earth,  fpirit, 
different  oils,  and  falts  of  all  kinds,  fixed  and  volatile,  acid  and  uri¬ 
nous  ;■  and  from  thence  we  (hall  learn  in  what  form  they  exift  in  their 
refpe£tive  fubje&s.  For  they  will  be  found  to  contain  an  aqueous,  and'a 
vifeous,  acid,  unctuous  fpirit ;  a  large  quantity  of  a  very  volatile  pene¬ 
trating  oil,  and  a  great  proportion  of  one  that  is  fixed  and  lefs  pene¬ 
trating;  a  confiderable  deal  of  the  matter  of  a.  fixed  alkaline  fait; 
a  very  large  proportion  of  earth ;  and  to  be  of  an  acid,  rather  than  an 


Their  medici¬ 
nal  virtues. 


ilkaline  nature. 

7.  The  medicinal  virtues  of  thefe  falts  being  the  fame  with  thofe  of 
heir  refpe&ive  plants,  they  may  be  more  commodioufly  and  adva.uta- 
Teoufly  exhibited  than  the  fimples  themfelves,  or  their  juices;  becaufe 
1  lefs  dofe  of  fuch  a  fait'  will  contain  the  virtues  of  a  much  larger  of 
:he  plant;  and  is  alfo  readier  to  be  reduced  into  a  proper  form  for  ta¬ 
king.  Thus  an  ounce  of  the  effential  fait,  or  tartar  of  tamarinds,  for 
nftance,  diffolved  in  any  proper  vehicle,  and  drank,  will  prove  as  pur¬ 
gative  as  thrice  the  fame  quantity  of  the  fruit. 


PROCESS  VIII. 


Exhibiting  the  manner  of  preparing  medicated  SALTS  from 
vegetables  by  calcination ,  after  the  manner  of  TACHE- 
NIUS;  by  an  Example  in  recent  Rofemary. 


The  procefs. 


J.  Y)  uT  rofemary ,  or  any  other  green,  recent ,  fucculent  plant,  that  has  been 
JE  gathered  before  it  buds,  or  puts  out  its  flowers ,  into  an  iron  pan,  clofe 

covered  at  the  top  with  a  plate  of  the  fame  metal,  and  place  it  over  live  coals, 

*  that 
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that  the  fubjeci  way  he  gently  fcortched ,  without  taking  fire,  or  being 
made  to  flame ,  till  the  whole  plant  is  reduced  to  a  black  body,  or  coal.  (2.) 

Then  the  cover  being  taken  off ,  the  fubjecl,  thus  torrefied,  will  begin  to  fhine, 
f par  He  and  glow  ;  during  which  time  it  mu  ft  be  continually  fiird  about  with  an 
iron  rod,  till  at  length  it  ceafes  to  give  any  more  figns  of  ignition  ;  or  till  it 
is  reduced  to  white  afhes.  (3.)  When  thefe  afloes  ceafe  to  fparkle,  and  are 
groivn  perjeBly  white ,  put  them  into  an  iron  pot ,  pour  a  proportionable  quantity 
of  rain-water  upon  them,  and  boil  them  together ,  over  a  naked  fire,  for  the  fpace 
of  half  an  hour ;  or  till  the  water  has  extracied  all  the  J aline  tafte  from  the 
afloes  ;  which  ought,  in  the  meantime,  to  be  frequently  flirrd  up  from  the  bottom 
with  an  iron  ladle.  Ihen  filtre  the  lixivium,  or  run  it  thro3  a  double  flannel 
into  another  wide  and  open  iron  veffel  or  pan  ;  and  in  this  exhale  away  the  fuper- 
fluous  moiflure ,  over  a  flrong  naked  fire.  But  when  the  remainder  begins  to  grow 
thick,  let  it  be  kept  carefully  ftirring  ;  and  thus  at  length  it  will  become  dry, 
and  when  removed  from  the  fire ,  appear  in  the  form  of  a  grey  or  dark-coloured 
mafs,  which  is  the  medicated  fait  of  rofemary,  prepared  after  the  manner  of 
Tachenius. 

2.  If  this  fait  be  now  put  into  a  clean  iron  crucible,  covered  to  keep  Farther  cons 
out  the  duft,  &c.  and  committed  to  an  open  fire,  ’twill  flow  like  nitre  fmue^ 
and  if,  after  having  remain’d  for  fome  time  in  this  ftate,  it  be  poured  out 

upon  a  metalline  plate,  we  (hall  have  a  faline  mafs  farther  purified  than 
the  former,  and  either  of  a  whitifh,  or  a  brownifh,  a  grey,  or  a  lead-co¬ 
lour,  capable  of  being  cut  into  pieces  of  any  figure. 

3.  This  fait  will  be  made  ftill  purer  and  finer  by  farther  folutions  in 
frefh  water,  and  repeated  filtration  and  exhalaticn  ;  fo  that  at  length  it 
might  be  brought  into  a  fine  tranfparent  cryftalline  fubftance :  but  fo 
much  trouble  is  no  ways  requifite  to  fit  it  for  medicinal  ufes. 

4.  The  fubje&s  defigned  to  afford  this  fait  in  its  greateft  perfe&ion,  cautms  a 
and  to  the  belt  advantage,  fhould  abound  but  little  in  volatile  fait,  and?^/m' 

be  gathered  in  the  leaf,  before  they  put  out  their  flowers ;  becaufe  at 
that  time  they  moft  abound  in  fait :  but  after  the  fpring  is  far  advanced, 
and  the  flowers  appear,  they  grow  more  oily,  and  lole  a  great  deal  of 
their  faline  part.  And  the  more  gently  we  proceed  in  torrefying  them, 
the  larger  quantity  of  fait  they  will  afford.  ’Tis  thus  reducing  the 
plant  to  a  coal,  in  a  clofe  veffel,  which  ftifles  the  fire,  keeps  in 
the  fmoke,  and  fixes  the  oil,  that  conftitutes  the  manner  ufed  by  Tacheni¬ 
us  in  the  preparation  of  falts ;  which  therefore  go  by  his  name,  becaufe 
he  wras  the  firft  who  accurately  deferibed  'the  procefs,  in  his  Hippo¬ 
crates  chemicus:  not  that  he  was  the  original  inventor;  for  they  feem  to 
have  been  more  anciently  known  :  and  Raymond  Lully ,  with  many  other 
chemifts,  were  well  acquainted  with  them,  before  the  time  of  Tachenius. 

But  if  his  method  were  not  made  ufe  of,  or  if  the  plant  were  fuftered  to 
burn  out  in  the  open  air,  a  great  part  of  what  is  volatile  in  it  would  be 
loft  to  the  fait;  which,  in  that  cafe,  would  become  highly  eauftic  or 

fiery  t 
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fiery  :  but  this  we  would  here  avoid.  The  defign  of  our  procefs  Is  not 
to  give  us  a  corrofive  fait,  after  the  common  method  in  which  the  tra¬ 
ding  chemifts  prepare  their  fait  of  wormwood,  by  fetting  fire  thereto, 
and  burning  it  till  all  its  combuftible  parts  are  confirmed  in  a  crack¬ 
ling  flame  or  blaze ;  for  by  this  means  they  can  never  obtain  a  balfamic 
or  faponaceous  fait,  which  ought  to  contain  a  proportion  of  oil  ;  and 
which  by  our  method  is  kept  in  it;  whence  our  fait  is  alfo  termed 
•  .  Medicated,  on  account  of  the  great  virtues  which,  by  this  treatment,  it 
comes  to  have  in  medicine,  as  we  fhall  fee  hereafter.  A  coal  is  nothing  but 
a  terreftrial  vegetable  matter,  wherein  there  remains  fuch  a  proportion  of 
oil,  as  renders  it  black,  and  combuftible;  and  may  be  prepared  as  well 
from  linen  cloth,  as  the  loppings  of  a  tree ;  for  they  would  then  differ 
only  in  regard  of  their  bulk  or  fubftance,  and  not  of  their  nature. 
And  if  the  fubjeft  of  our'  procefs  (hould  remain  ftifled,  or  clofe  co¬ 
vered  down  in  the  torrefying  veflel,  over  the  fire,  for  the  fpace  of  a 
whole  year,  yet,  during  all  that  time,  it  would  continue  in  the  ftate  of  a 
coal ;  but  if  after  this,  the  external  air  be  let  in  upon  it,  the  oil,  that 
was  condenfed  and  fixed  in  the  torrefa&ion,  will  immediately  be  in  great 
meafure  confirmed,  and  the  black  body  appear  in  the  form  of  whitifh 
allies.  When  the  fire  is  thus  fuffocated  or  ftifled  in  the  fubjebt,  the 
aflnes,  to  which  it  is  afterwards  reduced,  are  of  a  redder  colour  than  thofe 
obtained  by  means  of  an  open  fire;  and  the  more  it  is  fuffocated,  the 
redder  thele  afhes will  prove:  which  {hews  that  in  fuch  a  cafe  the  oil 
is  more  intimately  mixed  and  united  with  the  fait  of  the  plant.  And 
the  greater  this  degree  of  rednefs  is,  the  better  are  the  falts,  and  the 
lefs  alkaline  or  fiery.  When  the  oil  is  thus  united  with  the  fait,  and 
fixed  in  it  by  the  fire,  they  together  conftitute  a  faponaceous  body, 
which  will  readily  flow  with  heat  :  whereas  the  falts,  prepared  by  an 
open  flame,  requires  the  utmoft  degree  of  heat  to  run  them.  If  the 
fire  were  not  fufficiently  ftifled  in  the  fubjeft,  the  colour  of  its  fait 
-will  be  too  white.  But  kis  fcarce  poffible  to  determine  the  colour  of' 
it  beforehand  ;  there  are  fo  many  circumftances  which  may 

caufe  it  to  vary.  If  a  little  fmoke  fhould  any  way  mix  therewith, 
kwould  turn  it  of  a  blackifh  colour;  and  thus  fometimes  it  appears 
white,  bluilh,  grey,  or  lead-coloured;  but  ’tis  always  efteemed  the  beft 
for  being  of  a  brown  colour,  eafy  of  fufion,  and  not  corrofive  or 
fiery. 

Me Je chd  ufes  5.  The  properties  and  medicinal  virtues  of  thefe  medicated  Tales, 

of  the  prepara-  prepared  after  the  manner  of  our  prefent  procefs,  are  very  confiderable. 

tm’  For,  not  being  of  a  cauftio.  or  fiery  nature,  but  of  a  proper  faline 

tafte,  they  come  nearly  up  to  the  native  falts  of  vegetables ;  as  containing 
a  large  proportion  of  native  oil,  by  means  whereof  they  are  the 
moft  mild  and  gentle  of  all  the  falts  obtained  from  plants  by  incineration 
or  calcination.  They  may  alfo,  on  account  of  their  virtues  and  faline  na¬ 
ture,  be  ufed  inftead  of  common  or  fea-£alt.  Thus  Pliny  tells  us  of 
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people,  that  live  about  the  Alps ,  who,  wanting  the  convenience  of  fea- 
falt,  prepare  one  lor  themfelves  by  burning  the  plants  that  the  place 
affords,  which  ferves  them  very  well  for  their  ordinary  ufes.  They  are 
not  of  a  very  alkaline  nature ;  or  greatly  pppofite  to  acids,  of  which 
they  abforb  or  drink  in  but  little.  They  relax  or  grow  foft  in  the  air, 
but  can  fcarce  be  made  to  run  therein;  tho’*  they  diffolve  in  water,  and 
eafily  flow  in  the  fire;  by  which  la  ft  property  they  are  diftinguifhed  from 
fixed  alkaline  falts.  They  readily  mix  with  every  fluid  of  the  human 
body,  except  the  oily,  with  which  they  unite  more  flowly.  They 
with  great  eafe  enter,  and  with  full  force,  into  the  blood,  and  the  lynr- 
pha;  but  it  maybe  queftioned  whether  they -can  ever  inflnuate  themfejves 
into  the  fine  canals  of  the  nerves,  upon  account  of  the  grofsnefs  of 
their  fubftancc  ;  for  their  lixivium  will  not  pafs  thro"’  a  large  heap 
of  land ;  and  we  can  find  little  or  no  tafte  in  the  fpinal  marrow,  ex¬ 
cept  in  thofe  parts  of  it  where  the  blood  appears  to  run.  And  this 
may  be  the  reafon  why  in  nervous  cafes  the  art  of  medicine  has  no 
greater  effed.  They  are  capable  of  refolving  the  coagulated  humors 
of  the  human  body  ;  and  greatly  attenuate  the  juices  of  it.  They  will 
not,  however,  diffolve  the  ftone  in  the  bjadder>  norprefently  wear  away 
the  gouty  matter  that  is  once  lodged  and  fixed  in  the  joints.  By  their 
acrimony,  they  gently  ftimulate  the  folids,  or  veffels  of  the  human 
body,  without  corroding  them ;  and  confequently  they  muft  neceflarily 
prove  deobftruent  or  aperitive  ;  fince  they  _  ad  as  well  by  ftimulating 
'-the  folids,  as  by  diluting  and  diffolving  the  fluids;  in  which  operation 
they  are  greatly  affifted  by  their  gravity.  They,  forward  and  promote 
both  the  natural  fecretions  and  excretions  of  the  body :  for  whatever 
ftimulates  the  folids,  dilutes  the  fluids,  or  diffolves  the  coagulated  jui¬ 
ces,  muft  neceflarily  follicit  and  promote  all  manner. of  feparation  and 
evacuation,  efpecially  in  the  blood  and  lympha.  And  confequently  they 
muft  be  fudorific,  diuretic  and  cathartic;  and  ad  as  well  in  the  prima 
via,  as  after  having  paffed  the  ladeals.  Whatever  thins  the  blood, 
diffolves  the  other  juices,  and  opens  the  mouths  of  the  fubcutaneous 
veffels,  fo  that  the  fluids  plentifully  derived  thither  may  there  pafs  off, 
is  called  a  fudorific.  Whatever  does  the  fame  in  refped  to  the  glands 
of  the  kidneys,  we  term  a  diuretic  :  and  that  a  cathartic,  which  after  a 
fimilar  manner,  renders  the  fseces  of  the  inteftines  moveable,  by  lubrica¬ 
ting  the  paffages,  or  deriving  proper  moifture  plentifully  into  them, 
from  the  decretory  veffels,  with  which  they  are  lined;  when  the  fame 
ftimiilus,  continuing  to  ad,  will  follicit  their  ejedion  by  the  mufcles, 
whofe  office  it  is.  Confequently,  thgfe  falts  muft  be  ferviceable  in- 
chronical  difeafes;  where  the  vis  vita  is  decayed,  and  a  vis  inertia' 
reigns.  All  the  phyficians,  from  the  days  of  Hippocrates  down  to.  theJ 
prefent  time,  agree  in  this,  that  chronical  difeafes  proceed  from  a  glu¬ 
tinous  matter  a  vifcidity,  or  a  lentor  in  the  veffels,  which  retards 
the  freedom  of  their  adion  ;  and  if  this  be  adually  the.  cafe,  a  bet¬ 
ter 
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ter  medicine  could  fcarce  be  contrived  for  the  removal  of  them,,  than 
our  medicated  falts.  Dr.  Sydenham,  tho'  an  enemy  to  chemiftry,  was 
beholden  to  it  for  the  fait  of  our  procefs  ;  which  he  obtained  by 
ordering  the  afhes  to  be  boiled  in  wine,  and  the  ftrained  liquor  to 
be  drank  in  cafes  of  the  dropfy.  But  we  are  to  obferve,  that  lalts 
fhould  by  no  means  be  exhibited  where  the  conftitution  is.  already 
faline,  or  where  the  folids  are  too  weak  to  fuftain  their  adion. 

There  are  various  methods  of  adminiftring  thefe  medicated  falts, 
which  may  be  differently  fuited,  according  to  the  defign  or  inten¬ 
tion  of  the  phyfician.  But  in  general,  they  ought  to  be  taken  in  a 
morning,  upon  an  empty  ftomach,  in  the  quantity  of  five  grains  up 
to '  that  of  a  dram,  or  more,  as  the  conftitution  may  require,  for  a 
dofe ;  to  be  diftolved  in  a  proper  proportion  of  fair  water,  for  a 
draught.  But  when  kis  defign’d  to  ad  as  a  cathartic,  the  patient  ought 
over-night  to  fwallow  a  few  grains  of  aloes,  made  up  into  a  pill ;  or 
half  a  fcruple  of  the  Pilula  Ruffi ;  that  the  medicine,  which  is  indiffe¬ 
rent  of  itfelf,  and  undetermined  to  any  particular  way,  may  be  di¬ 
rected  to  the  prima  via,  and  exert  its  virtue  upon  them.  To  for¬ 
ward  the  operation,  the  perfon  may,  without  danger,  take  a  walk 
in  the  open  air,  fo  that  he  does  not  fall  into  a  fweat  ;  for  this  is  a 
.thing  that  works  with  great  gentlenefs,  and  gives  no  difturbance  to 
the  body. 

When  we  would  have  our  fait  work  by  urine,  no  purgative  fhould 
be  taken  on  the  night  preceding;  but  fome  warmifh  liquor,  fuch  as- 
tea,  whey,  or  the  like,  ought  to  be  drank  off  freely,  during  the  ope¬ 
ration,  in  the  morning.  And  by  obferving  this  diredion,  'tis  incre¬ 
dible  what  a  quantity  of  urine  will  be  difcharged.  For  the  fame 
purpofe,  likewife,  a  light  lixivium  might  be  made,  by  diffolving  a  fmall 
proportion  of  our  medicated  fait  in  a  large  one  of  clean  rain-water  ; 
by  which  means  there  will  be  inftantly  prepared  an  artificial  water 
of  greater  virtues  than  thofe  of  the  diuretic  fprings,  or  even  the 
Spazu  itfelf,  and  capable  of  being  drank  in  the  fame  manner:  the 
patient  walking  about  in  the  cool  air,  which  by  contrading  the  ex¬ 
cretory  veifels  of  the  skin,  will  determine  the  fluids  the  more  to  the 
kidneys. 

When  it  is  intended  to  caufe  a  diaphorefis,  kis  proper  to  take  it 
in  bed,  and  to  drink  a  large  draught  or  two  of  iome  hot  liquor 
upon  it,  fuch  as  fack-whey,  fage-tea,  a  decodion  of  faftafras,  or  the 
like  ;  and  by  this  means  it  will  admirably  break  away  and  diffolv'e  all 
manner  of  concretions  or  coagulations,  form'd  in  the  blood-veflels  or 
lymphatics.  This  fait  alfo  is  a  very  powerful  medicine  in  ftubborn  fe¬ 
vers,  or  tertian  agues.  The  quantity  of  three  drams  thereof  being  dif- 
foived  in  water,  and  taken  at  feveral  times,  in  the  interval  of  two 
paroxyfms  will  feldom  fail  to  cure  an  obftinate  tertian,  or  quartan 
agtie.  .  For  by  its  penetrating  and  adive  virtue,  it  breaks  away  all 
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obftru&ions  in  the  capillaries,  and  opens  a  palfage  for  the  impacted 
matter  to  efcape  at,  through  the  glands  of  the  skin  ,*  whereby  all 
the  febrile  lentor  is  at  length  dilfolved,  and  carried  clean  out  of  the 
body.  But,  then  we  mult  be  careful  to  what  perfons  we  ufe  our 
remedy  ;  and  be  well  allur’d  they  are  able  to  undergo  the  operation 
thereof  ;  for  it  might  prove  of 'very  ill  confequence  to  give  it  to 
fuch  as  are  phthifical,  hectical,  or  labour  under  any  inflammatory  dif- 
order.  Laftly,  our  fait  is  an  ineftimable  medicine  in  all  hypochondria¬ 
cal  and  ["hyfterical  cafes.  ’Tis  furprizing  how  well  it  fucceeds  with 
valetudinarians,  or  patients  of  a  fedentary,  ftudious  life,  who  are  gene¬ 
rally  coftive,  and  apt  to  be  left  more  fo  by  the  common  cathartics, 
after  they  have  once  perform’d  their  office  ;  whence,  by  a  frequent 
repetition  of  them,  this  fort  of  patients  are  commonly  made  worfe  than 
they  were  before.  But  our  medicated  falts  are  fo  friendly  to  the  body, 
and  fo  gently  difcharge  the  inteftines  of  their  load,  as  to  leave  the 
belly  foluble,  and  the  patient  in*an  eafy  and  compofed  ftate. 

PROCESS  IX. 

j Exhibiting  the  manner  of  preparing  the  Medicated  Salt  of 
the  eighth  Process,  from  Dry  Plants  j  by  an  example  in 
dried  Rosemary. 

1,  TF  any  green ,  ripe ,  fucculent  plant ,  be  gathered  in  its  proper  feafon ,  when  The  pm  eg. 

j|  the  weather  is  fair ,  and  carefully  dry'd  in  the  Jhade,  fo  as  not  to  lofe 
all  the  odoriferous  water  of  our  firft  procefs ,  and ,  as  foon  as  it  is  dry ,  be  treated 
in  the  very  fame  manner  with  the  fubjeB  of  the  eighth  procefs ;  it  will  exhi¬ 
bit  altogether  the  fame  phenomena,  and  afford  the  fame  kind  of  falty  only  the 
fubjeB  in  this  cafe  being  dry  d  or  deprived  of  its  fuperfluous  moifture ,  before  *tis 
committed  to  the  cperation}  the  torrefaBion  will  here  be Jooner  perform’d. 

2.  Hence  we  are  furniffi’d  with  a  way  of  preparing  the  medicated  fait  its  ufe, 
of  Tacheniusy  with  more  expedition,  eafe,  and  cheapnefs,  without  at  all 
•impairing  its  virtues. 
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PROCESS'  x.  ' 

"Exhibiting  the  vulgar  method  of  preparing  fixed  fialts 5  from  vege- 
*  ■ tables 3  by  calcination ,  ^  manner  of  the  trading  Che- 

mifts  j  by  an  Example  /»  the  dry  d fialks  of  Ro  fern  ary. 

The  precefs.  i.  If  A  Y  any  dried  vegetable ,  or  part  thereof  as  berg  the  /talks  of  rofemary , 
JLj  <2  c/ort«  open  hearth ;  and  with  the  game  of  a  taper ,  or  the  likey 
applied  to  the  bottom  of  the  fuhjtH  fet  fire  thereto ,  and  it  will  immediately 
begin  to  [moke ,  crackle ,  or  /?«/},  flame  out ,  or  blaz,e ,  length  jail  down 

*  ‘  mo  whiti/h  afhes  ;  which  are  to  be  fiirr  d  about  with  a  flick ,  till  they  perfeEth 

ceafe  to  fparkle.  (2.)  ‘Tbefe  22/^w,  thus  kept  moving  about ,  till  not  the  leaft 
fpark  0/  fire  appears  among  them ,  will  become  very  white  and  f aline  ;  and  being 
treated  after  the  maimer  of  thofe  in  our  eighth  procefs ,  u7//  afford  a  much  whiter - 
fait  than  that  of  Tachenius,  <3?  the  fame. time  that  it  is  vaflly  more  ca::fticy  or 
fiery ,  more  oppvfite  to  acids ,  fpecifically  lighter ,  approaching  nearer  to  the 

nature  of  fix’d  alkali. 

Phenomena  ob-  2.  In  this  operation  we  may  obferve,  (1.)  That  in  thofe  parts  where 
ferved. therein.  t]ie  fobjeft  flamed,  there  was  no  fmoke  to  be  feen.  (2.)  That  the 
fmoke  at  firft:  was  light  and  fmall,  but  increaling  by  degrees,  grew 
thicker  and  blacker,  and  then  vanifli’d  in  a  crackling  flame.  (3.)  That 
the  apex  and  fides  of  the  whole  flame  were  covered  and  forrounded 
with  a  fmoky  cloud.  (4.)  That  in  thofe  parts  where  the  fmoke  was 
thickeft,  the  flame  broke  out  the  fooneft.  (5.)  That  all  the  remaining 
matter  which  had  any  blacknefs  in  it,  continued  to  burn  ;  but  as  foon  as 
ever  the  blacknefs  difappear’d,  the  fame  matter  would  no  longer  be 
ignited.  (<5.)  And,  laftly,  that  if  thefe  allies,  during  the  time  they 
were  black  and  fparkled,  were  put  into  a  clofe  iron  velfel,  every 
way  defended  from  the  air,  they  would  Rill  remain  ignited  fo  long 
as  any  black  fpeck  was  to  be  feen  among  them. 

How  perform-.  3,  In  order  to  obtain  this  fait  in  large  quantities,  to  the  belt  advan- 
fiie  to  befl  ad-  tage,  or  the  greateft  profit,  ’tis  the  method,  when  the  firft  parcel  of  the 
.anug..  vegetable  fubjedl  is  reduced  to  aflaes,  to  lay  more  of  the  fame  kind  upon 
them,  and  repeat  the  operation  till  the  defined  quantity  of  allies  is 
obtained  :  all  which  ’muft  be  kept  continually  ftirring  about,  fo  long 
as  any  apparent  fire  remains  in  them,  or  till  they  are  become  perfectly 
white.  For  as  long  as  any  plant  either  fparkles,  or  retains  a  black¬ 
nefs  in  calcination,  its  afhes  will  not  diflblve  to  advantage  by 
being  boiled  in  water,  or  give  out  their  fait  thereto.  It  would  be 
an  idle  attempt  to  go  about  obtaining  any  quantity  of  fix’d  fait 
from  black  allies,  dr  coals  ;  wherein  it  is  too  much  lock’d  up  by  the 
oil,  which  is  the  caufe  of  their  blacknefs;  to  be  extracted  with  wa¬ 
ter.  But  when  ’once  this  oil  is  entirely  driven  off  by  a  proper  igni¬ 
tion,  the  fak  will  eafily  dilfolve  away  from  the  allies.  *• 
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4.  We  need  not  be  curious  in  the  choice  of  our  fubje&s  for  thiszfce  conclufions 
procefs,  if  they  are  but  gathered  at  the  feafon  when  they  1110ft  abound  in  t0  be  c'ra™n 
fait;  fince  the  vilcft  vegetables  may  afford  the  fait  we  want  fronr  w  ‘ ' 
them,  as  well  as  the  nobleft.  Thus  it  might  as  well  have  been  prepared 

from  beaivftalks,  the  cuttings  of  the  vine,  the  loppings  of  the  wil¬ 
low,  the  plant  kali,  hay,  ftraw,  &€.•  without  any  remarkable  difference 
from  that  afforded  us  by  our  rofemary.  Nay,  the  mixture  of  a  number 
of  plants  together  will  yield  it,  fo  as  fcarce  to  be  diftinguiflied  from  the 
fait  of  any  one  particular  plant ;  provided  the  requifite  care  is  taken 
in  the  preparation.  From  whence  we  ha’ve  a  remarkable  inftance  of  the 
power  of  fire  or  flame,  to  deftroy  the  fpecific  medicinal  virtues  of  all 
manner  of  vegetable  fubftances.  I  will  not,  however,  be  pofidve  that 
there  abfolutely  is  no  difference  at  all  between  fuch  allies,  or  fuch 
falts  of  plants  ;  but  if  there  be  any,  ’tis  too  fmall  to  be  difcovered 
by  the  joint  affiftance  of  all  our  fenfes  together. 

5.  We  have  now  feen,  that  there  are  two  different  ways  of  ob -  The  dfiaer.ct 
taining  falts  from  vegetables ;  the  one  without  the  affiftance  of  fire,  between  this 
and  the  other  with  it.  (1.)  Thofe  obtained  without  the  help  of troduHion  and 
fire,  flroot,  of  themfelves,  from  vegetable  juices,  both  before  and  af-*  e  ]°rmr  • 
ter  they  have  undergone  fermentation  ;  and  thefe  are  called  the  na¬ 
tive  or  eflential  falts  of  plants.  (2.)  By  the  affiftance  of  fire,  we  obtain 

two  other  different  falts  from  vegetables;  viz,:  by  calcining  them,  after  the 
manner  of  Tachenius ,  and  ftifling  the  flame;  and  by  burning  them,  or  fuflfer- 
ing  them  to  flame  away  in  the  open  air.  The  method  of  Tachenitts 
affords  us  a  fait  in  greater  plenty  than  the  other,  on  account  of  its 
keeping  in  the  oil  of  the  plant,  and  in  fome  meafure  mixing  it  with 
the  fixed  fait  thereof ;  whereby  the  fpecific  gravity  of  it  is  increafed 
to  almoft  the  double  of  what  it  is  in  the  fixed  falts  prepared  after  the 
manner  of  the  (hops.  Whence  we  are  given  to  fee  the  foundation 
for  a  difference  between  the  two,  as  to  their  obvious  properties  and 
medicinal  virtues*. 

PROCESS  XI. 

'Exhibiting  the  manner  of  producing  Fix’d  Alkali,  or  a  mofl  cor - 
rofive ,  fiery ,  alkaline  fait ,  from  vegetables  ;  by  an  example  in 
the  ajhes  of  the  tenth  Process. 

I  •  T>  U  T  the  pure  white  afbes  of  our  lafl  procefs^  into  a  Haffian  cru-  The  mcer:% 
cible,  and  commit  it  to  a  firong ,  open  fire ,  for  the  fpace  of  a  few  “  *  " 

hours ,  fo  that  the  fubjeEl  may  be  kept  continually  fluid ,  without  vitrifying  or 

*  One  of  the  principal  medicinal  virtues  of  |  vomiting ;  whieh  it  does  in  a  furprizing 
the  fait  of  this  procefs  is,  that  when^  mixed  manner.  The  fait  of  wormwood,  indeed,  is 
with  a  due  proportion  of  the  juice  of  lem-  commonly  preferibed  for  this  purpofe  ;  but 
mons,  as  in  the  quantity  of  a  dram  with  three  the  chemifts  well  know,  that  a  cheaper  pre- 
ounces  of  the  juice,  to  flop  any  violent  fits  of  paration  will  ferve  the  turn. 

P  2  '  run- 
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running  intoglafs.  (2.)  ‘Then  the' crucible  being  removed  from  the  fire ,  and  fuf- 
Jercd  to  cool ,  diffolve  the  afhes  in  water;  filtre  the  folution,  exhale  it  away  in  an 
■  open  iron  vejfel ,  with  a  flrong  heat ,  and  keep  it  flirring  about  with  an  iron  rod , 
or  ladle ,  towards  the  end  of  the  operation ,  till  the  remaining  matter  coagulates  in¬ 
to  a  very  dry  and  white  mafs.  (3.)  Put  this  mafs  into  a  very  flrong  crucible , 
cover  it  clufe ,  and  place  it  in  a  vehement  fire ,  that  the  matter  may  run  for  two  or 
*  three  hours,  upon  which  it  will  gradually  turn  of  a  blue  or  green  colour ;  then  pour 

it  out  into  a  metalline  difh ,  and  it  is  the  fixed  alkali,  or  lixivious  fiery  fait  we 
wanted. 

.  ^  ,  2.  Great  care  muft  be  had  in  preparing  this  fait,  to  pour  it  out  of  the 

in  it.  crucible,  into  a  pan  that  is  perfectly  dry  ;  for  (hould  the  leaft  drop  of 
moifture  be  lodged  therein,  it  would  inftantly  break  the  veflel  into  a 
thoufand  pieces,  and  with  a  violent  noife  throw  them  all  around,  with 
fuch  a  force,  as  wou’d  be  highly  dangerous,  or  prejudicial  to  the 
lookers  on.  It  might  be  more  convenient,  in  fome  cafes,  to  pour  it 
upon  a  dry  metalline  plate,  rather  than  a  veflel,  on  account  of 
the  difficulty  there  would  be  to  get  it  out  ;  for  unlefs,  from 
its  being  fir emptied  out  of  the  crucible,  you  keep  it  continually 
flirring  to  break  its  parts,  it  will  prefently  harden  into  a  folid  lump, 
and  adhere  fo  flrongly  to  the  fides  of  the  receiving  veflel,  as  not 
eafily  to  be  loofen’d  and  freed  from  them.  And  if  it  be  fuffer’d  to 
remain  in  this  ftate  for  any  time,  the  air  will  run  it  into  a  liquor; 
for  it  is  highly  attractive  of  moifture,  and  cannot  poffibly  be  kept 
dry- in  any  veil'd,  tho’  of  ftone  or  metal,  but  one  of  glafs  ;  which  alfo 
muft  be  very  clofely  flopped,  to  prevent  its  running.  Nay,  if  it  be 
kept  in  a  glafs,  dole  Hopp’d  with  a  cork,  and  tied  over  wkh  a  blad¬ 
der,  it  will  in  time  relent. 

Nature  of  the  3.  This  fait  is  always  the  more  corrofive,  alkaline  and  fiery,  the 
preparation,  longer  it  was .  kept  in  fufion,  and  the  greater  the  degree  of  fire  it 
.  •  fuftainM  ;  provided  it  was  not  vitrified  thereby.  During  its  flay  here¬ 

in,  it  continually  changes  from  one  colour  to  another,  in  the  order  of 
grey  or.  brownifh,  white,  blue,  green,  dusky,  reddifh,  or  marble-co- 
lour’d  ;  according  to  which  feveral  colours,  its  degrees  of  ftrengtli 
are  gradually  heightened,  till  at  length  it  becomes  fo  highly  cor¬ 
rofive,  that  being  (lightly  applied  to  the  body  of  any  animal,  it  imme¬ 
diately  eats  away  the  flefh  to  the  very  bone;  whence  it  feems  to  be 
nothing  but  a  parcel  of  concentrated  fire.  There  was  a  difmal  in- 
ftance,  mentioned  by  Tackenius ,  of  this  corrofive  power  of  our  fait  at 
Venice  ;  where  a  man,  happening  to  fall  into  a  large  boiling  cauldron 
of  its  lixivium,  had  all  the  flefh  taken  off  from  his  bones  in  an  inftant  ; 
fo  that  the 'people,  who  immediately  came  to  his  affiftance,  drew  out  a 
perfect  skeleton  inftead  of  a  man. 

rr.j  7,  .  4.  All  manner  of  vegetable  fubftances  will  afford  this  corrofive  fait. 

rile.  lhus  it  may  be  prepared  irom  their  juices,  decoctions,  robs,  de/ruta, 

ex- 
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extradis.  effential  fairs,  obtained  either  before  or  after  fermentation, 
the  medicated  fait  of  ‘ Tachenius ,  and  the  feveral  parts  of  plants.  But 
different  fubje&s  yield  it  in  different  quantities ;  and  require  different 
lengths  of  time,  and  different  degrees  of  fire  to  bring  it  to  the  requi- 
fue  corrofivenefs  or  acrimony.  No  fubjedt  affords  it  fooner,  in  grea¬ 
ter  plenty,  or  of  greater  ftrength  than  tartar,  and  the  plant  kali. 

The  cuttings  of  the  vine  will  alfo  yield  it  to  advantage.  The  Rujjia 
pot- allies  are  prepared  from  the  loppings  of  trees,  after  the  fame  man¬ 
ner  with  thole  in  the  fecond  ftep  of  our  prefent  procefs  ;  and  by 
the  fame  means  reduced  to  a  dry  mafs,  that  breaks  into  lumps,  which  is 
the  more  efleemed  for  appearing  of  a  blue  or  greenifh  colour ;  tho’ 
they  generally  appear  of  a  grey  one.  Thefe  cauftic  or  lixivious  fa-lts, 
were  heretofore  prepared  in  Egypt  only,  from  the  thorny  plant  kali , 
which  there  grew  in  great  plenty  upon  the  Tandy  foil,  near  the  fea- 
fhore  :  and  hence  all  fixed  falts  probably  came  to  be  called  alkalies.  The 
lixivium,  or  fait  of  this  plant,  they  called  by  the  Arabic  name  Sot  ha ; 
and  hence,  at  this  day,  the  foap-boilers  among  us  call  the  fait  pre¬ 
pared  in  the  fame  manner,  Soda. 

5.  The  fire  employed  in  our  prefent  procefs,  ought  to  be  violent,  AnAmwbat 
or  elfe  the  operation  would  proceed  fo  flowly,  as  to  require  feve- mannet, > 
ral  days  to  finiih  it  ;  but  if  the  heat  were  raifed  to  too  great  a 
degee,  the  fubjed  would  be  vitrified,  and  fo  our  labour  be  loft.  For 
fome  proportion  of  earth  will  for  ever  remain  in  the  fait,  and  ren¬ 
der  it  liable  to  be  converted  into  glafs;  which  is  nothing  elfe  but 
a  mixture  of  fixed  alkaline  fait,  and  earth  or  fand  run  together  by 
a  very  violent  fire  ;  in  which  operation  the  fait  corrodes  or  diffolves 
the  earth  into  a  fubftance  that  is  at  firjt  dark,  but  by  the  farther 
abtion  of  the  fire,  becomes  tranfparent.  And  thus  the  afhes  of  all  plants 
are  capable  of  being  run  into  glafs  by  a  ftrong  heat,  as  Z oar,  an 
antient  commentator  upon  the  books  of  Mvfes ,  has  long  ago  ob- 
ferved. 

<5.  The  fait  prepared  after  the  manner  of  this  procefs,  is  endowed  its  properties , 
with  the  following  properties.  (1.)  A  fiery  tafte  ;  for  if  the  fmalleft  • 
particle  of  it  be  applied  to  the  tongue,  ’twill  prove  extremely  pungent, 
acrid,  and  com  five,  burn  into  it  like  a  fire-goal,  and  caufe  an  ulcer  that 
requires  fome  days  time  to  heal  again.  (2.)  No  manner  of  fmell  ; 
only  when  mixed  with  the  faliva  of  the  mouth,  and  held  near  the 
noftrils,  it  affords  an  urinous  fcent.  But  this  does  not  feem  to  pro¬ 
ceed  from  the  fixed  alkali,  fo  much  as  from  the  *  faliva,  which  con¬ 
tains  urinous  falts.  For  ’tis  the  nature  of  our  preparation  to  unite 
itfelf  wi  n  all  other  falts,  fo  as  to  futfer  them  to  appear  in  their  own 
f  u  m,  and  with  their  peculiar  properties.  (3.)  A  cauftic  virtue ;  where¬ 
by  it  wi  1  eat  away  and  confume  all* the  foft  parts  of  a  human 'body-; 
and  in  time  concede  even  the  bones  themfelves.  (4-.)  An  hoftility  to 
acids  i  with  all  which 'it*  makes  a  conflict,  boils  up,  and  .deftroys  or 

changes 
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changes  their  nature.  (5.)  A  power  of  diflolving  the  various  con  ere" 
ted  juices  of  the  body,  except  thofe  of  a  ftony  nature.  (6 )  A  facul¬ 
ty  of  uniting  with  ail  manner  of  gummy,  refinous,  and  fulphu- 
reous  bodies.  (7.)  A  difpofition  to  mix  with  all  oily  or  unftuous  bo¬ 
dies,  fo  as  to  compofe  a  foap :  by  which  property  it  is  that  a  lixivium 
of  it  readily  gets  the  oil  out  of  animal  bones,  and  leaves  them  pure  and 
white.  Whence  we  have  a  method  of  preparing  beautiful  skeletons. 
(8.)  A  power  of  running  all  terreftrial  fubftances  into  glafs,  by  means  of 
a  ftrong  fire.  (9.)  It  relents  in'  the  air,  and  attracts  a  quantity  of  wa¬ 
ter  out  of  it  ;  which,  tho’  ftrongly  detained  by  it,  may  again  be  drawn 
out  by  diftillatioh.  It  alfo  appears  to  drink  in  fome  acid  dales  from  the 
ai-r ;  becaufe  by  frequently  running  per  deliquium ,  therein  it  becomes  a 
fait  of  a  different  kind,  (io.)  It  is  fixed  in  the  fire.  (11.)  It  compounds 
into  a  faline  form  with  acids,  which  is  determinable  by  them,  fo  as  to 
afford  a  variety  of  falts.  Thus  if  it  be  put  into  fpirit  of  nitre,  it  will 
fucceffively  attrad  the  nitre,  and  it  felf  become  fait- petre.  So  if  vine¬ 
gar  be  poured  upon  it,  the- fluid  will  be  converted  into  infipid  water; 
and  its  acid  parts  remain  abforbed  by  the  fix’d  fait.  Bur  in  fome 
mixtures  it  may  afford  neutral  falts,  of  a  middle  nature  between  acid 
and  alkali.  In  the  fpirit  of  alum  it  will  turn  into  alum;  and  in  the  fpi¬ 
rit  fea-falt,  it  will  become  fea-falt  it  felf.  And  this  rule  appears  to  be 
ui  iverfal.  (12.)  It  penetrates  all  the  veffels  wherein  ’tis  kept  in  fufion  ; 
efpecially  thofe  that  are  made  of  earth.  And  fornetimes  it  will  cor¬ 
rode  the  brafs  or  iron  cap,  or  ftopple,  of  the  glafs  which  contains  it,  fo 
that  it  may  be  crumbled  between  the  fingers.  (13.)  It  precipitates  a 
red  powder  from  a  folution  of  corrofive  fublimate  in  water;  and  turns 
the  juices  of  violets,  rofes,  turnfol,  &c.  of  a  green  colour.  (14.)  When 
mix’d  with  thrice  its  quantity  of  chalk,  bone-afhes,  potters  earth,  or  the 
like,  and  expofed  to  a  violent  fire,  it  cannot  be  brought  to  flow,  but 
becomes  volatile,  and  flies  off  into  the  air.  (15.)  I-aftly,  ’Tis  a  pro¬ 
duction  of  art,  not  of  nature;  and  never  to  be  obtained  without  the  af- 
fiftance  of  fire.  *  All  true  fixed  alkaline  falts  conftantly  poffefs  thefe 
properties,  and  may  indifferently  be  obtained  from  all  manner  of  ve¬ 
getables,  without  retaining  any  thing  of  the  fpecific  difference  obfer- 
vable  between  them  ;  as  Dodtor  Slave  in  the  Philosophical  Tranfaclions  of 
rhe  royal  fociety  at  London ,  has  fully  (hewn.  ‘Tacheniiis ,  indeed,  was  of  a 
contrary  opinion.  He  fuppofed  that  all  fixed  falts  conftantly  retained 
fome  of  the  nature  and  fpecific  virtues  of  the  particular  plant  that 
afforded  them.  And  this  may  be  true  of  the  falts  prepared  from 
afhes  which  were  not  thoroughly  calcined  ;  and  therefore  have  fome  part 
of  the  oil  of  the  vegetable  remaining  in  them  ;  which  may  well  caufe  a 
fpecific  difference.  But  when  fuch  afhes  remain  long*  ignited,  and  are 
becorrte  perfe&ly  white  and  free  from  oil,  whatever  was  fpecific  or  peculi¬ 
ar  in  the  plant,  and  depended  upon  its  oil,  is  wholly*  deftroyed  thereby. 

*  The  Egyptian  nitre  appears  to  be  a  natural  fix’d  alkali 
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7.  The  medicinal  virtues  of  our  fixed  alkali  are  thefe.  (i.)  It  deftroysJ//w^'f'”^ 
all  manner  of  acids  in  the  human  body,  wherever*  it  meets  with  them.  ™fenies-  *n<i 
Oil  of  tartar  will  take  off  the  violent  acidity  of  oil  of  vitriol ;  and  much  S' 
more  eafily  mortify  the  milder  acid$  which  lodge  in  the  human  body. 

(.2.)  It  makes  an  ebullition  or  efferveicence  with  acids;  and  after  it 
is  {Saturated,  forms  itfelf  with  them  into  a  third  kind  of  fait,  of  a 
neutral  nature,  and  harmlefs  or  beneficial  to  the  body.  During  this  ef- 
fervgfcence  it  moves  itfelf  every  way  from  its  centre  of  magnitude; 
and  by  this  means  raiies  the  fpirits  that  were  opprefTed  by  a  fuffocating 
acid.  Thus  in  hyfferic  cafes  proceeding  from  an  acid  caufe,  this  fait  is 
of  wonderful  efficacy.  It  attenuates  and  refolves  whatever  was  coagu¬ 
lated  by  acids ;  and  breaks  the  texture  of  any  glutinous  matter.  It 
difpofes  the  oily  parts  of  the  fluids  to  unite  with  the  aqueous,  and  blends 
them  together  after  the  nature  of  foap.  It  diflolves  and  breaks  away 
all  manner  of  coagulations  formed  by  the  bile,  lympha,  blood  and  fe- 
rum,  or  any  compofitions  of  them.  "’Tis  endowed  with  a  great  ftimulating 
virtue  or  acrimony,  whereby  it  excites  the  nervesand  fibres  of  the  body,  fo 
as  to  make  them  perform  their  refpedive  offices  with  brisknefs  and  vi¬ 
gor;  whence  it  will  prove  diuretic,  fudorific  and  purgative.  And  con¬ 
sequently  it  mull  be  a  powerful  medicine  in  fuch  difeafes,  as  pro¬ 
ceed  from  a  lentor,  or  any  glutinous,  undtuous,  acid  matter  lodged  in 
particular  parts  of  the  body ;  fuch  as  the  dropfy,  where  the  liver  and 
vifeera  are  found,  the  jaundice,  the  feurvy  from  an  acid  caufe,  the 
gout,  Oc.  Thus  in  that  fpecies  of  the  gout,  which  is  caufed  by  a  pre¬ 
dominating  acid,  a  few  drops  of  the  oil  of  tartar  per  deliquium ,  taken 
once  a  week,  in  a  glafs  of  wine,  is  an  excellent  medicine;  but  mull:  ne¬ 
ver  be  ufed  when  the  body  already  abounds  with  alkalies.  And  in  all 
hot  and  inflammatory  conftitutions  and  difeafes,  all  colliquative  or  ma¬ 
lignant  fevers,  the  fmall-pox,  the  mealies*  all  peftilential  cafes,  and 
wherever  the  body  tends  to  a  Hate  of  alkaline  corruption ;  when  the 
blood  is  in  too  great  motion  ;  where  the  folids  and  fluids  are  too  much 
dilfolved  and  meited  down  by  a  long  continuance  of  chronical  difeafes; 
where  there  are  figns  of  a  predominating  volatile  alkali ;  where  the 
bile  is  too  much  diluted  and  attenuated ;  and  where  the  lungs  are  ul¬ 
cerated,  &c.  in  all  thefe  cafes  our  fait  mull  be  avoided  as  poifon  ;  be- 
caufe  it  would  here  increafe  the  difeafe,  and  might  eafily  prove  mortal. 

This  fait  may  be  fafely  ufed  internally,  after  the  fame  man¬ 
ner  as  was  preferibed  in  adminiftring  the  medicated  fait  of  Ta - 
chenius  :  but  the  dofe  of  this  ought  not  to  exceed  at  hird  of  that ;  and 
requires  to  be  diluted  with  a  larger  proportion  of  water.  Tn  cafes  of 
chirurgery,  our  cauflic  fait  is  of  very  great  ufe ;  for  it  excellently  cleanfes 
and  deterges  foul,  famous  or  phagedenic  ulcers;  inftantly  puts  a  flop 
to  gangrenes  and  mortifications;  takes  down  fungous  fiefb,  and  wears 
away  all  manner  of  excrefcences,  as  warts,  the  callous  lips  of  wounds. 

It  likevvife  ferves  to  make  ilfues,  and  to  open  tumors,  in.  order  to 
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difcharge  the  matter  of  them :  .  but  it  cannot  be  well  applied  in  ner¬ 
vous  parts  ;  becaufe  of  the  great  pain  it  wou’d  in  that  cafe  excite.  To 
flop  a  gangrene,  we  need  only  draw  a  line  with  it  about  the  affected  part, 
which  will  immediately  caufe  an  efchar,  that,  like  a  bar,  prevents  the 
mifchief  from  fpreading  farther:  or  if  it  is  come  to  a  mortification,  the 
part  ihoifd  firft  be  fcarified,  till  the  found  flefh  appears ;  and  then  fome 
of  the  lixivium  of  our  fait,  being  applied  thereto,  will  induce  an  ef- 
char,  which  may  be  afterwards  feparated  in  the  common  manner. 
Foul  ulcers  need  only  be  waflied  with  a  lixivium  of  it ;  and  fungous 
flefh,  the  callous  lips  of  wounds,  warts,  &c.  be  gently  touched  with  the 
ftlt  it  felf  in  fubftance.  But  to  open  tumors,  or  make  an  ilfue,  a  fmall 
port  ion  of  it  ought,  for  fome  time,  to  be  kept  upon  the  part,  with  a  proper 
bandage.  Laflly,  this  fait  will  afford  us  an  admirable,  fafe  and  inno¬ 
cent  cofmetic,  to  cleanfe  the  skin  and  take  away  the  freckles,  fpots, 
or  breakings-out  that  are  apt  to  deform  it ;  as  M,  Homberg ,  in  the  French 
Memoirs  elegantly  informs  us.  To  which  purpofe  we  need  do  no  more 
than  diffolve  a  little  of  it  in  a  confiderable  proportion  of  water,  and  fre¬ 
quently  ufe  the  liquor  as  a  wafh. 


PROCESS  XII. 

'Exhibiting  the  manner  of  purifying  the  Fix’d  Salt  of  the 
eleventh  Process,  by  running  it  per  deliquium. 

i.  f3  LACE'  the  fiery  alkaline  fait  of  the  preceding  procefs  in  a  crucible 
3  of  earth  or  iron ,  and  commit  it  to  a  proper  charcoal  fire ,  that  the  fait 
may  flow,  for  the  fpace  of  four  or  five  hours ;  or  till  it  becomes  of  a  reddifh 
colour  and  vehemently  cauflic.  (2.)  Diffolve  this  in  fait  water ,  and  let  it  fland  in 
a  cool  place  till  it  depofites  a  faline  matter ,  in  the  form  of  cryflals ,  of  a  bitter 
fafle ,  tho  neither  acid  nor  alkaline ,  but  fomething  fui  generis,  at  the  bottom 
to  the  containing  veffcl ;  and  which  is  afterwards  with  difficulty  foluble  in 
water.  If  novo  the  liquor  that  floats  above  this  matter  be  exhaled  away , 
it  will  leave  a  purer  fait  behind  it  ;  which  being  again  committed  to  the 
crucible ,  and  placed  in  the  former  degree  of  fire ,  will  become  a  mofl  violently 
con 0 five  and  fiery  fait.  (3.)  Let  this  fait ,  thus  prepared ,  be  expofed  in  a  wide 
and  open  glafs  veffel ,  to  the  air  of  a  cool  cellar ,  and  it  will  fwell,  relent ,  grow 
feft,  and ,  at  length ,  in  part  diffolve  into  a  thick  and  heavy  fluid ;  which 
is  to  be  committed  to  the  filtre.  ’The  matter  which  remains  behind  un - 
dijfolved ,  mufl  be  expofed  to  the  air  again ,  till  'tis  fit  to  pafs  the  filtre ; 
and  the  fame  operation  being  repeated  occafionally,  the  whole  quantity 
will  at  length  be  refolved  into  a  limpid  liquor ,  and  a  portion  of  ter- 
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reftrial  matter  or  faces ,  incapable  of  any  further  fohuion.  The  limpid  liquor 
feparated  by  the  fibre,  is  called  by  the  name  of  an  alkaline  oil ,  or  oil  of  tar¬ 
tar ,  made  per  deliquium. 

2.  It  this  limpid  liquor  be  fuffered  to  ftand  for  any  considerable  time  cmin-ui. 
in  a  quiet  place,  Saline  cryftals  will  form  themfelves  at  the  bottom  of  the 
veflel,  which  cannot  fo  eafily  be  produced  by  any  other  method. 

And  if  the  fame  tranfparent  liquor,  prepared  per  deliquium ,  be  a- 
gain  exhaled  to  drynefs,  diffolved  in  the  air,  and  fufed  in  the 
fire,  for  a  number  of  times  fuccettively ;  it  will  at  the  laft  go  off  wholly 
into  the  air ;  leaving  only  a  Small  proportion  of  earth  behind  it. 

3.  The  velfel  wherein  the  fait  is  Set  to  run,  fhould  be  of  glafs,  or  glazed  caution*  ani 
earth  at  leaft,  becaufe  5tis  apt  to  corrode  thofe  of  any  other  matter  \obfervatiom 
and  it  fhould  be  wide  and  open  that  the  air  may  freely  come  at  th 

fubjed  to  diffolve  it.  The  liquor,  that  is  thus  made  to  flow  by  the 
moifture  of  the  air,  ought  rather  to  be  decanted  off,  pure  aiid  limpid, 
from  the  remaining  part  of  the  fubjed,  that  is  not  hitherto  diffolved, 
than  be  committed  to  a  filtre  of  paper,  to  fine  and  purify  it  ,*  becaufe, 
as  paper  is  made  of  linen  rags,  beat  to  a  pulp,  which  is  fattened  or 
held  together  by  ftarch,  the  liquor  is  apt  in  patting  thro5  it  to  diffolve  • 
this  glutinous  fubftance,  whereby  the  fait  becomes  impure,  and  after¬ 
wards  depofites  the  greater  quantity  of  feces  when  it  comes  to  be  run  a- 
frefh.  The  liquor,  thus  prepared,  feems  to  have  obtained  the  name  of 
oil,  upon  account  of  the  unduousftate  it  appears  in  when  firft  5tis  run, 
or  before  5tis  decanted  off  from  its  feces,  or  purified  by  the  filtre: 
not  that  it  really  has  the  properties  of  an  oil ;  for  it  is  not  inflammable, 
but  if  thrown  into  the  fire  will  put  it  out.  The  feces  which  remain  af¬ 
ter  the  operation  is  finifhed,  are  merely  terreftrial,  and  commonly  ap¬ 
pear  of  a  black  colour;  notwithftanding  the  liquor  which  depofits  then! 
is  pellucid,  and  the  fait,  at  length,  fo -white.  The  procefs  of  preparing 
this  lixivium  per  deliquium ,  is  called  philofophical  filtration,  on  account 
of  the  impoflibility  of  further  refolving  the  terreftrial  feces  it  leaves  be¬ 
hind  it,  or  bringing  the  fait  to  a  greater  degree  of  purity.  The  fpecific 
gravity  of  our  oil  is  .very  confiderable ;  it  being  .  the  heavieft  fluid  we 
know,  excepting  quick-filver  and  oil  of  vitriol;  and  making  an  excel¬ 
lent  menftruum,  and  as  pure  and  ftrong  a  liquid  alkali  or  lixivium,  as 
chemiftry  can  afford  ns. 

4.  If  in  order  to  prepare  the  fait  of  the  eleventh  procefs  for  the  bu m 
finefs  of  this,  we  fhould  add  to  it  thrice  its  own  quantity  of  any  matter 

that  would  prevent  its  fluxing,  as  tobacco-pipe-clay,  chalk,  or  rather  bone- 
afhes,  and  thus  expofe  them  to  the  fire  after  the  former  manner  ;  we 
ftioifd  obtain  a  very  corrofive  fait,  and  fit  for  our  purpdfe.  -  But  then, 
tho5  the  fait  might  be  rendered  {harper  by  this  means,  becaufe  more  fire 
would  be  fixed  in  it  during  the  operation ;  yet  a  large  quantity  of  the  fait 
it  felf  mutt  neceffarily  be  loft,  becaufe  being  now  rendered  volatile,  it 
wou’d  fly  off  into  the  air.  To  hinder  the  flowing  of  a  fubjed,  pro¬ 
motes  theadion  of  the  fire  upon  it ;  which  cannot  fuftain  fo  great  a  vi- 
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olence,  when  kept  in  a  perpetual  flux.  Thus  if  a  quantity  of  fea-falt 
were  kept  in  fufion,  for  the  fpace  of  twelve  hours,  it  would  fuffer  no 

change  by  the  action  of  the  fire  during  that  time ;  but  if  thrice  its  own 

quantity  of  bone-afhes  be  thrown  along  with  it  into  the  crucible,  this 
would  keep  it  from  fufing ;  fo  that  by  the  a&ion  of  the  fire,  it 

would,  in  the  fame  time,  be  render’d  fo  (harp,  as  afterwards  to  afford 
a  corrofive  fpirit ;  tho’  a  large  part  thereof  muft  neceffarily  have  flown 
away  in  the  operation. 

P  '  R  O  C  E  S  S  XIII. 

Exhibiting  the  method  of  preparing  the  common  cauftio,  or  the 
ftrongeft  and  rnojl  fiery  of  Fix'd  Alkaline  Salts3  with 
quick-lime ,  for  chirurgical  ufes. 

The  pro  cep.  r"|1  A  K  E  of  the  fine  dry  quick-lime  of  Liege  one  part,  flrong  Ruffia  pot- 

_JL  afloes  two  parts,  place  the  afhes  upon  the  lime,  and  expofe  them  toge¬ 
ther,  in  an  iron  veffel,  to  the  air,  till  the  lime  falls  to  pieces,  or  appears  to  be 
flaked ;  then  pour  upon  them  four  times  the  whole  quantity  of  hot  water,  and 
boil  them  together  for  fome  hours',  afterwards  decant  the  clear  liquor ,  and  run  it 
hot  thro’  a  filtre  of  linen,  fever al  times  doubled,  and  exhale  it  over  a  flrong, 
open  fire,  till  it  comes  to  a  dry  mafs ;  which  being  put  into  an  iron  crucible ,  is 
to  be  committed  to  a  gentle  heat,  and  there  to  be  kept  for  fome  hours,  during 
which  the  matter  will  flow  like  zuax ;  then  pour  it  out  upon  a  dry,  copper  plate, 
and  prefently,  before  it  grows  too  cold,  cut  into  oblong  pieces  of  a  convenient  fiz,e ; 
which  are  immediately  to  be  put  up  into  a  dry,  warm,  glafs  veffel ,  and  fecured 
from  the  air :  and  thus  zve  fhall  obtain  a  proper  cauftic  fait  for  chirurgical  ufes. 

■ph&nomena,  ob-  2.  The  pot-afhes  being  here  made  to  relent,  and  diflolve,  by  the  moi- 
prvcd  therm.  £ure  0f  this  ferves  to  flake,  or  extinguifh  the  quick-lime ;  from 

whence  we  have  a  kind  of  dry  effervefcence,  in  which  the  fire  of  the 
lime  being  joined  with  that  of  the  a(hes,  they  together  afford  fo  ftrong 
a  lixivium  with  water,  that  .if  the  finger  were  to  be  put  into  it  whilft 
’tis  boiling,  it  would  inftantly  eat  it  away  to  the  bone.  This  lixivium 
alfo  will  fuddenly  deflroy  paper ;  but  linen  is  better  able  to  fuftain  the 
force  of  it,  which  therefore  is  here  made  choice  of  for  the  filtre,  or 
fbrainer ;  for  it  would  prefently  diflolve  any  woollen  fubftance  to  a  gel- 
iy.  ’Tis  the  property  of  the  fait  thus  prepared  to  flow  in  a  gentle 
fire;  whereas  the  alkaline  fairs,  prepared. in  the  vulgar  method,  require 
a  vehement  one  to  flux  them.  There  is  fcarce  any  thing  which  chemifts 
have  more  eagerly  fought  after,  as  particularly  Paracelfus,  and  If.  Hol- 
landus,i  han  to  incerate  fix’d  alkalies,  as  they  term  it;  that  is  to  reduce 
them,  as  it  were,  into  the  ftate  and  form  of  wax:  which  problem  is 
now  foived  by  means  of  the  prefent  procefs.  For  after  our  fait  is 

poured. 
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poured  out  upon  the  metalline  plate,  it  may,  before  it  grows  too  cold, 
be  readily  cut  and  divided  with  a  knife  into  parts  of  any  figure,  which 
to  fit  for  chirurgical  ufes  is  commonly  cylindrical;  for.  it  will  retain  any 
figure  after  it  is  thoroughly  coord. '  But  when  once  it  is  thoroughly 
cold,  it  becomes  too  hard  to  be  managed  at  this  eafy  rate.  For  after 
it  has  continued  in  fufion  for  fome  hours  over  the  fire,  it  commonly 
appears  of  a  green,  aflh,  or  dark  brown,  which  laft  is  the  colour 
that  denotes  it  to  be  moft  highly  (harp,  corrofive  and  fiery.  This  fait 
eafily  relents  in  the  air,  and  runs  into  a  reddifh  liquor,  as  it  were-  of  a 
fire-colour,  tho’  that  of  the  matter  it  felf  was  contrary  thereto.  This 
liquor,  if  permitted  to  (land  at  reft  for  fome  time,  will  depofite  a 
proportion  of  a  terreftrial  or  ftony  matter :  and  fo  powerfully  does  our 
lalt  attrad  the  moifture  from  the  air,  that  I  have  feen  it  melted  down 
in  the  containing  glafs,  fome  time  after  it  has  been  put  up  hot  there¬ 
in  ;  tho’  the  veflei  was  firft  well  dry’d  and  heated,  and  its  mouth  after¬ 
wards  exadly  clofed  with  a  cork  and  oiled  bladder,  three  times  doubled. 

If  the  lime  be  flaked  before  ’tis'  made  ufe  of  in  this  procefs,  the  pot¬ 
atoes  will  be  lefs  fiery,  and  the  fait  prepared  from  them  of  lefs  virtue 
and  efficacy.  Therefore,  the  cauftic  property  of  this  fait  appears  to 
proceed,  in  great  meafure,  from  the  fire  that  is  lodged  and  concentra¬ 
ted  in  the  lime,  and  afhes;  as  well  as  that  which  they  afterwards  gain 
in  the  operation.  But  it  is  very  remarkable,  that  the  caufe  which 
makes  our  fait  more  corrofive,  toou’d,  at  the  fame  time,  difpofe  it  to 
flow  with  readi’nefs  in  the  fire.  But  when  long  expofed  to  the  air,  it  lofes 
its  corrofive  virtue,  and  runs  into  a  liquor. 

3.  This  fait  is  one  of  the  mod:  violent  cauftics  we  have,  and  prefent -  Medicinal  ' “fes 
ly  liquifies  and  diflolves  all  the  parts  of  a  human  body,  as  well  folid  a  $  of  the  products 
fluid;  and  confequently  muft  be  very  ferviceable,  when  properly  made"** 
ufe  of,  in  chirurgical  cafes.  I  make  no  queftion,  that  if  this  violent  alkali 
were  taken  internally,  in  the  quantity  of  but  of  a  few  grains,  it  would 
foon  liquify,  and  dilfolve  away  the  very  ftomach  it  felf.  It  feems  to 
come  very  nearly  up  to  the  nature  of  pefiilential  falts,  or  thofe  which 
caufe  the  plague  among  us  :  only  being  more  grofs  or  fix’d  than  they,  it 
ads  chiefly  upon  the  larger  veflels  of  the  human  body;  whereas  the  pefii¬ 
lential  falts,  being  more  fubtile  and  volatile,  are  fitted  to  act  upon  the 
fmaller  parts  thereof ;  and  fometfmes  without  appearing  to  afted  the 
larger.  But  fome  degree  of  heat  or  moifture  is  abfolutely  required  to 
bring  our  fix’d  fait  into  adion :  when  applied  to  the  lifelefs  body  of  a 
man,  it  has  no  effedt  thereon.  But  being  apt  to  run,  flow  and  relent 
with  very  little  heat,  and  very  little  moifture,  ’tis  wonderfully  difpofed 
for  action ;  and  becomes  a  moft  prefent  remedy  to  ftop  the  fpreading  of 
a  gangrene,  or  mortification. 
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4.  Having  now  refolved  our  fixed  falts  up  to  the  higheft  de¬ 
gree  of  fimplicity  and  purity  they  are  capable  of  being  brought 
to  by  art,  and  increafed  their  ftrength  to  the  greateft  degree  we  are  a- 
ble;  let  us  fee  what  conclufions  may  be  drawn  from  the  preceding  hifto- 
ry  of  them,  as  to  their  nature  and  produ&ion.  (1.)  It  appears  from  our 
feveral  proceffes,  that  the  fixednefs  of  thefe  vegetable  falts  depends  up¬ 
on  the  action  of  the  fire.  Thus  we  can  obtain  them,  by  means  of  it,  from 
all  forts  of  frefh,  fucculent  plants,  or  fuch  as  are  not  too  much  dry’d 
or  decay’d ;  but  if  vegetables  to  be  thus  treated,  after  having  very  long 
lain  expofed  to  the  air,  they  will  yield  no  fixed  fait  at  all :  for  in  that 
cafe  the  air  has  left  them  in  the  date  of  the  fubjedf  of  our  fourth  pro- 
cefs.  The'  matter  therefore  of  thefe  alkaline  falts  is  originally  volatile; 
but  rendered  merely  fixed  by  the  operation  of  the  fire.  (2.)  That  they 
are  the  production  of  the  fire  ;  for  there  are  no  plants  which  mani- 
feft  the  lead:  fign  of  an  alkaline  fait  before  incineration.  The  juices 
of  plants  are  tartareous,  oily,  aromatic,  acid,  &c.  but  never  alkaline. 
Our  fecond  .procefs  performed  upon  what  vegetable  fubje&s  foever,  will 
never  extra#  an  alkaline  fait  from  them.  But  we  conftantly  obferve, 
that  the  greater  the  fire  made  ufe  of  in  the  incineration,  and  the  bet¬ 
ter  that  is  performed,  the  more  of  thefe  alkaline  falts  we  obtain.  (3.) 
That  alkaline  falts  are  not  the  native  or  effential  falts  of  plants.  For 
being  mere  creatures  of  the  fire,  they  cannot  praeexift  in  a  plant,  and 
therefore  were  not  natural  to  it :  nor  do  they  ever  appear  till  the  plant 
i,t  felf  is  totally  deftroyed ;  whence  they  cou’d  not  poffibly  be  nati  ve, 
or  effential.  And  confequently  the  native  or  effential  virtues  of 
vegetables  do  not  depend  upon  fuch  an  alkali.  (4.)  That  they  do  not 
naturally  praeexift  in  the  fubjeds  which  afford  them.  I  know  that-M. 
Homberg ,  an  admirable  and  judicious -chemift,  is  of  another  opinion; 
and  therefore  fhall  here  endeavour  to  ftrengthen  my  own  by  an  exam¬ 
ple  or  two.  The  plant  forrel  confeffedly  contains  an  acid  fait,  and  in 
what  manner  foever  you  examine  it,  without  deftroying  the  body  of  the 
plant,  you  will  find  it  either  acid  or  infipid,  but  never  alkaline.  But 
burn  it  to  alhes,  and  it  will  afford  our  alkaline  fait ;  provided  it  has  not 
been  too  long  expofed  to  the  air.  Whence  I  think  it  evident  that  fuch 
a  fait  did  not  exift  in  the  plant,  before  it  was  reduced  to  afhes.  We 
have  already  obferved,  that  when  any  vegetable  fubftances  are  kept 
too  long,  they  lofe  their  colour,  fmell  and  tafte ;  and,  when  calcined, 
afford  nothing  that  is  faline  in  their  afhes:.  and  as  this  is  the  common 
cafe  of  all  plants,  what  can  hinder  us  from  concluding,  that  the  fait 
which  thus  vanifhes,  and  is  loft  to  the  plant,  'was  not  a  fixed  alkali, 
but  a  volatile  fait ;  fince  it  is  carried  off,  and  made  to  exhale  by  fo 
gentle  a  caufe  as  the  aftion  of  the  air  ?  And  thus,  if  a  whole  lime-tree 
were  reduced  into  thin  (havings,  and  expofed1  for  any  confiderable  time, 
to  the  open  air,,  and  afterwards  calcined,  it ’would  not  afford  a  fingle- 
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grain  of  fixed  fait;  provided  the  (havings  of  the  wood  were  madefuffici- 
ently  fmall  and  thin.  The  matter,  therefore,  which  in  a  recent  vegeta¬ 
ble  affords  the  fix’d  fait,  is  fo  volatile,  as  in  time  to  fly  off  fpontane- 
oufiy  from  its  fubjed  ;  and  confequently  no  fixed  fait  does  naturally 
praeexift  therein.  (5.)  That  infinite  fpecies  of  falts  may  interpofe  be¬ 
tween  the  fiery  alkaline  fait,  and  the  native  one  of  vegetables.  Thus 
tartar,  for  inftance,  or  the  mild,  and  fomewhat  acid  effential  fait  of 
grapes,  will,  with  different  degrees  of  calcination,  fucceffively  appear 
under  different  colours,  according  to  which,  it  will  have  different  degrees 
of  (harpnefs  or  acrimony.  But  it  does  not  become  acrimonious  upon 
the  firft  a&ion  of  the  fire ;  but  rather  fat,  un&uous  and  black,  fo  as  in 
that  cafe  to  afford  the  matter  for  the  printer’s  ink ;  but  the  longer  it  is 
torrefied,  or  calcined  the  farther  it  is  removed  from  its  original  or  natural 
ftate,  and  the  more  alkaline  it  grows.  So  that  the  fait  of  plants  is  always 
mildeft  in  the  ftate  wherein  nature  affords  it ;  and  continually  rifes  in 
corrofivenefs,  with  the  degrees  of  fire  to  which  it  is  expofed.  There 
may,  therefore,  be  infinite  fpecies  of  falts,  and  of  different  colours,  be¬ 
tween  the  native,  and  the  laft  elafs  of  fixed  ones  afforded  by  vegeta¬ 
bles.  (6.)  That  the  difference  of  falts,  prepared  by  calcination,  prin¬ 
cipally  depends  upon  three  caufes,  viz,,  ifl,  The  greater  or  lefs  quan¬ 
tity  of  combuftible  matter,  or  oil,  that  adheres  to  the  fubjeft,  or  alli¬ 
es  ;  idfyy  The  drift  or  loofe  union  of  the  oily  principle  with  the  faline  ; 
and,  idly.  The  quantity  of  fire,  fixed,  and  made  one  with  the  falts 
themfelves  ;  or  elfe  the  matter  of  it  ading  upon,  and  changing  them,  till 
they  are  uncapable  of  any  farther  alteration.  The  greater  quantity 
of  oil. any  fait  contains,  the  farther  it  is  removed  from  the  ftate  of  a 
perfect  alkali.  Thus,  if  tartar  be  torrefied,  (tided,  or  lightly  cal¬ 
cined  to  a  black  coal,  it  will  become  a  benign  and  gentle  medicine,  capa¬ 
ble  of  affording  a  fine  lixivium  with  wine,  and  very  proper  to  be  given  in 
dropfical  cafes.  But  the  more  its  oil  is  confumed  by  the  fire,  the  more 
(harp  and  corrofive  it  grows ;  and  at  length,  being  (till  farther  urged 
with  the  fire,  which  confumes  its  oily  parts,  it  will  turn  to  a  violent, 
fiery,  and  white  cauftic  fait,  reducible  by  oil  to  a  mild  and  inoffenfive 
nature  again.  If  we  take  two  (ingle  pounds  of  tartar,  and  calcine 
the  one  in  a  ftrong,  open  fire,  but  barely  torrefy  and  fuffocate  the  fire  in 
the  other ;  the  fait  afforded  by  the  latter  will  be  more  in  quantity  by  a 
third,  than  that  afforded  by  the  latter  ;  and  of  a  much  more  gentle  na¬ 
ture.  And  thus  according  to  the  care  and  skill  of  the  artift  in  burning 
his  vegetable  fubjefts,  they  Will  be  made  to  yield  a  greater  or  a  lefs  pro¬ 
portion  of  a  mild,  or  fiery  fait.  For  by  means  of  a  gentle  heat,  we 
fee  that  the  oil  of  a  plant  is  intimately  united  with  the  fait  thereof 
We  formerly  obferved  in  our  Theory  of  che?nifi)y,  that  the  mod  fubtile 
body  of  fire  might  be  fixed  ;  and  tho*  it  were  to  remain  in  that  ftate  for 
the  fpace  of  a  hundred  years,  yet  being  at  length,  by  feme  means  or  o- 
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ther,  fet  free,  it  will  appear  in  the  form  of  fire  again.  Thus  if  quick¬ 
lime,  for  inftance,  be  kept  in  a  dry  place,  where  no  manner  of  moi- 
fiure  can  come  at  it,  for  ever  fo  confiderable  a  number  of  years,  .and  af¬ 
terwards  be  plunged  into  water,  'twill  boil  and  bubble  up  with  great 
violence  and  fury ;  upon  which  the  fire  is  prefently  loft  to  the  lime, 
and  communicated  to  the  water,  which  now  makes  the  fpirit  in  a  ther¬ 
mometer  to  afcend ;  but  being  now  fet  more  at  liberty  than  it  was  be¬ 
fore,  it  foon  flies  oft  into  the  air:  whence  we  may  fee,  that  quick¬ 
lime  is  nothing  but  a  parcel  of  fire  lodged  and  detained  in  the  grofs, 
ftony,  or  terreftrial  matter  whereof  all  lime  is  made.  And  after  the 
fame  manner  the  fire  enters-,  and  wou’d  make  its  efcape  from  our  fix’d 
falts,  but  remaining  fixed  therein  is  the  caufe  of  their  corrofive,  or 
cauftic  virtue ;  for  they  act  altogether  in  the  nature  of  fire.  Being  ap¬ 
plied  to  any  external  part  of  the  body,  they  immediately  caufe  an 
itching,  fwelling,  pungent  pain  and  inflammation  ;  blifters  eating  down 
into  the  flefli,  and  introducing  a  crufty  fcab ;  all  which  are  the  effects  of 
fire  itfelf;  like  which  too,  it  will  afterwards  bring  on  a  gangrene, 
or  mortification.  I  cannot,  therefore,  give  into  the  opinion  of  the  great 
M.  Kmberg ,  who  fuppofes  there  is  but  one  fait  in  nature ;  and  that  an 
acid,  combined  with  earth,  in  different  proportions,  is  the  caufe 
of  all  that  variety  we  obferve  in  falts.  For  it  feems  no  way  probable 
to  me,  that  fuch  a  degree  of  corrofivenefs,  as  we  find  in  the  fixed  fpe- 
cies,  flnould  ever  proceed  from  a  mixture  of  earth  ;  efpecially  fince  we 
find  that  all  the  differences,  in  point  of  corrofivenefs,  between  them  are 
occafioned,  either  by  taking  away  what  was  not  fait  before,  I  mean 
their  oil ;  or  elfe  by  the  addition  or  application  of  fire,  which  is  a  thing 
that  appears  very  different  from  fait.  And  from  hence  we  learn,  that 
fixed  flits  may  be  compounded  of  the  oil,  native  fait,  and  earth  of 
vegetables,  united  together,  by  means  of  fire,  or  elfe  incorporated  with  it. 
(7.)  It  appears  that  alkaline  falts  are  capable  of  cryftallization  ;  which  is 
contrary  to  the  opinion  of  fome  eminent  chemifts.  For  after  we  had  fil- 
tred,  and  rendered  the  deliquated  oil  of  our  fait,  to  appearance,  per¬ 
fectly  pure  and  tranfparent ;  yet  when  it  was  fet  to  reft  in  a  cool  place, 
it  firft  grew  thick  or  turbid,  and  afterwards  (hot  to  the  bottom  a 
true  fpecies  of  cryftalline  fait.  This,  indeed,  is  a  furprizing  pheno¬ 
menon,  and  what  a  man  would  not  readily  expeft.  It  Thould  feem 
from  hence,  as  if  there  were  .fuch  things  as  feminal  principles,  or  im- 
preflions,  not  to  be  deftroy’d  or  alter’d  by  the  power  of  art.  And 
*tis  very  remarkable,  what  Mr.  Boyle  cbferves  of  thefe  cryftals,  where 
lie  admirably  treats  of  the  differences  of  falts,  that  tho’  they  (hoot 
from  fo  very  faline  and  ftrong  a  lixivium,  yet  of  themfelves  they  are 
not  corrofive;  at  moft  not  fo  violently  acrimonious  as  the  fait  from 
whence  they  were  obtained.  Thefe  falts,  indeed,  when  only  diffolved 
in  water,  do  not  fo  eafily  afford  their  cryftals;  but  they  do  it  in 
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plenty,  when  fuffered  to  run  in  the  open  air.  Which  may  proceed 
from  that  wonderful  property  they  have,  of  attra&ing  other  bodies, 
and  uniting  them  with  themfelves;  fuch  as  water,  oil,  air,  &c.  So 
that  thefe  cryftals  feem  to  be  an  alkaline  fait  impregnated'  with  the  fait 
of  the  air;  which  poffibly  may  be  of  an  oppofite  nature  thereto.  Thus 
we  find,  that  by  pouring  vinegar  upon  fait  of  tartar  fuffer’d  to  run 
in  the  air,  we  may  regenerate  tartar,  or  produce  it  afrefh  ;  and  fo 
of  the  fpirit  of  fea-falt,  and  the  alkali  of  tartar,  we  can  reproduce  fea- 
falt ;  with  the  fpirit  of  nitre,  falt-petre;  and  with  oil  of  vitriol,  vitriol  it- 
felf,  bating  the  lofs  of  its  metalline  part.  (8.)  In  the  laft  place, 
we  may  learn  from  our  preceding  proceffes,  that  the  falts  of  animals 
proceed  from  the  food  and  medicines  they  make  ufe  of.  Some  are  of 
opinion,  that  becuufe  the  parts  of  our  bodies,  when  they  come  to 
be  diftilfd,  yield  a  copious  fait,  they  muft  be  endowed  with  a 
faculty  of  forming  it.  But  in  reality,  neither  we,  nor  any  other  ani¬ 
mals  are  poffeffed  of  any  fuch  a  faculty ;  and  can  only  change  the  falts  ta¬ 
ken  in,  along  with  fuch  vegetable  fubftances  as  are  ufed  for  food,  or  phy- 
fic,  but  never  create,  or  make  any.  There  is  no  vegetable  fubftance 
capable  of  affording  nutriment  to  the  body,  but  what  contains  fome 
quantity  of  fait.  An  ox,  which  feeds  upon  nothing  but  grafs,  has  a 
large  proportion  of  faline  matter  in  his  blood  and  .urine;  and  an  infant, 
who  fucks  nothing  but  milk,  that  is  fweet  to  the  tafte,  will  fill  have  his 
mices  mixed  with  fait :  which  can  happen  from  no  other  caufe  than 
this,  that  the  fait  of  the  vegetable  fubftances,  fed  upon  by  animals, 
is  extricated,  and  fet  free  from  the  oil,  or  other  parts,  by  the  vis 
vita  refiding  in  them  ;  and  fo,  mixing  with  the  blood,  is  fuffered  to  pafs 
off  with  the  excrementitious  juices.  Only,  upon  account  of  the  motion 
and  brisk  circulation  performed  in  animals,  thefe  falts  are  more  broke 
and  attenuated  than  we  find  them  in  plants;  as  we  fhall  make  more 
fully  appear,  when  we  come  to  examine  the  fubje&s  of  the  animal  kingdom. 
And  this  is  all  we  have  here  to  offer  upon  the  fubjeft  of  vegetable  falts. 
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C  H  E  M  I  CAL  HISTORY  of 
7) l STILL'D  WATERS. 


IE  order  before  laid  down,  requires  us  next  to  attend  to  the 


I  phyfical  changes  which  vegetables  undergo,  by  the  joint  aCtion 
of  fire  and  water,  whilft  they  are  contained  in  clofe  veffels,  that  catch 
and  condenfe  the  vapor  or  exhalations,  which  would  otherwife  fly  off; 
and  fo  prefent  us  with  the  invifible  parts  they  lofc  by  the  treatment  of 
our  fecond  and  third  procefles  ;  or  whilft  they  remain  in  a  Rate  of  decoc¬ 
tion,  under  the  form  of  a  vifible  water.  The  doing  of  this  we  call  by 
the  name  of  Difiillation.  We  are  already  inftruCted  in  the  nature  of 
,  deception ;  but  are  not  yet  given  perfectly  to  underftand  what  its  different 
fubjeCts  lofe  in  that  operation ;  or  what  it  is  which  continually  exhales 
from  them  in  fume,  vapor,  or  fmoke,  whilft  that  procefs  is  in  hand. 
When  we  (hall  once  be  acquainted  with  this,  we  (hall  know  the 
whole  force  of  fire  upon  plants,  whilft  it  aCts  through  fuch  a  medium 
as  water.  But  the  only  way  of  making  this  difeovery  is  by  diftillation  ; 
-which  we  define  the  method  of  condenfing  and  collecting  the  va¬ 
pors  arifing  from  boiling  fubjeCts,  fo  as  to  render  them  vifible,  per¬ 
manent,  and  capable  of  being  examin’d  by  our  fenfes.  The  parts  of 
vegetables  which  ufuaily  come  over  in  this  manner,  are  their  water, 
oil  and  fait.  But  in  order  to  obtain  each  of  them  in  perfection,  and 
clearly  to  demonftrate  the  juft  effects  of  fire  and  water  upon  the  fub- 
ject,  it  is  proper  to  obferve  this  general  method,  (i.)  The  inftrument 
made  ufe  of  in  different  diftillations,  fhould,  as  much  as  poflible,  be  the 
fame  alembic,  furnifh’d  with  its  proper  worm  and  refrigeratory.  By  an 
alembic,  otherwife  called  Vefica ,  we  mean  a  veffel  of  copper,  whereto 
a  concave,  globular,  or  hemifpherical,  metalline  head  may  be  clofely  luted 
or  cemented,  fo  as  to  ftop  the  riling  vapors,  and  direCt  them  to  the  tube 
which  leads  from  it  into  the  worm.  The  worm  is  a  long  fpiral  tube  of  lead, 
running  thro’  the  refrigeratory,  to  tranfmit  the  condenfed  vapor,  and  dif- 
«harge  it  at  its  lower  aperture.  The  refrigeratory  is  a  large  wooden  veffel, 
filled  with  cold  water;  through  which  the  worm  takes  its  courfe  from  the 
upper  part,  towards  the  lower.  Its  office  is,  to  cool  and  condenfe  the 
riling  fumes,  and  caufe  them  to  come  off  in  the  form  of  a  liquor. 
(2.)  The  fubjeCts  made  choice  of  being  put  into  the  alembic  above- 
mentioned,  a  fufficient  quantity  of  clear  water  pour’d  thereto,  and  the 
head  luted  on,  that  communicates  with  the  worm ;  a  proper  degree  of 
heat  is  to  be  applied,  to  make  the  liquor  boil  ;  whereby  there  will  be 
obtain’d,  in  the  form  of  water,  whatever  that  degree  of  fire  caufes  to  rife  ; 
which  the  head  keeps  in  and  condenfes,  fo  that  it  runs  off  through  thro’ 
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the  worm".  (3.)  After  this,  in  order  to  (hew  how  fuch  diftill’d  liquors 
may  be  enrich'd  and  improv'd  to  the  purpofes  of  medicine,  it  will  be 
neceflary  to  cohobate  them  ;  that  is,  to  pour  them  back,  inftead  of  com¬ 
mon  water,  upon  more  of  the  fame  kind  of  fubjed,  and  diftil  them 
off  again,  as  before.  .  (4.)  And  laftly,  it  will  be  convenient  to  (hew 
what  changes  the  fame  degree  of  fire,  applied  and  directed  in  the 
fame  manner,  will  produce  upon  the  fame  kind  of  fubjed,  after  it  is 
fermented  ;  and  how  its  exhalable  parts  are  thereby  changed  in  their 
•nature. 


PROCESS  XIV. 


j Exhibiting  the  common  manner  of  Diftilling  Waters  from  recent 
Vegetables.,  by  an  Example  in  the  plant  Rofemary. 


1*'Dt7<r  a  fuffic*elit  quantity  of  rofemary,  fref -gathered,  in  its  perfection , 

.  Jb  and  cut  moderately  fmall ,  into  a  copper  alembic ,  or  vefica,  fo  as,  without  T”e  ProceJs’ 
much  pr effing,  to  pcffefs  about  three  parts  of  the  body  of  the  ftill ;  and  then  pour 
rain-water  thereon ,  to  an  equal  height  with  the  plant :  after  this,  lute  on  the 
head ,  with  a  mixture  of  linfeed-meal  and  water ,  join  its  roftrum  to  the 
worm  of  the  refrigeratory ,  lute  the  juncture ,  and  place  a  proper  receiving  vef- 
fel  at  the  lower  orifice  of  the  worm.  (2.)  Let  the  fubjeB  thus  ft  and  in  infufion , 
with  a  fmall  degree  of  heat ,  for  the  fpace  of  twenty-four  hours  ;  then  increafe 
the  fire  till  the  liquor  begins  to  boil;  which  may  be  known  by  a  hiffing  noife 
withinfide  the  alembic ,  a  violent  heat  perceivable  by  the  hand  applied  to  the 
top  of  the  flill-head ,  the  fmoking  of  the  refrigeratory ,  and  the  drops  which  ■ 
will  now  begin  to  fall  apace  from  the  worm  into  the  receiving  veffel.  (3.)  Con¬ 
tinue  the  fame  degree  of  fire ,  fo  long  as  any  thick ,  turbid ,  milky ,  frothy ,  odo¬ 
rous  and  fapid  water  will  run  off ;  or  till  a  clear ,  infipid ,  fcentlefs ,  or  acid  wa¬ 
ter  begins  to  come  away  ;  and  let  the  former  liquor  be  carefully  collected  and 
kept  by  itfelf  without  any  mixture  of  the  other ;  for  this  alone  is  the  water  re¬ 
quired  of  our  prefent  procefs. 


2.  The  water  put  to  the  fubjed  fhould  not  fill  more  than  two  thirds  Directions™.* 
of  the  alembic,  becaufe  it  might  otherwife  eafily  rife  fo  high  in  boiling,  luting  to  it, 
as  to  pafs  over  the  helm,  and  foul  the  diftill'd  liquor.  The  degree  of 
heat  employ'd,,  during  the  time  the  plant  is  infufed,  ought  not  to  ex¬ 
ceed  that  of  the  human  blood  in  its  natural  ftate  ;  which  will  excellently 
prepare  it  for  diftillation ;  by  loofening  and  refolving  the  fafine  and 
oily  parts  of  the  fubjed.  After  this,  the  fire  mu  ft  not  be  made  too 
ftrong  at  firft ;  for  in  that  cafe,  a  foul'  frothy  matter  would  be  made  to  rife 
and  lodge  itfelf  in  the  worm';  and  part  of  the  fubjed  going  over 
with  the  water,  would  clog  the  fame,  and  render  the  water  impure. 
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When  a  hi  fling  noife  is  perceived  in  the  alembic,  and  the  head  of 
the  ftill  is  grown  fo  hot,  quite  up  to  the  end  of  its  roftrum,  that  it  can¬ 
not  well  be  handled  without  pain,  the  water  of  the  refrigeratory  will 
fmoke,  and  the  liquor  begin  to  diftil  gently  ;  which  are  figns  that 
the  flibjed  matter  is  duly  agitated  by  the  fire!  For  if  the  degree  of 
heat  employ’d  fhould  fall  fhort  of  this,  the  fubtile,  oily,  and  volatile 
parts  of  the  plant  would  not  rife,  but  remain  fix’d  in  the  fubjed,  or  the 
infufton;  fo  that  only  an  inlipid  and  infignificant  water  would  diftil 
oft  :  but. if  the  fire  be  raifed  too  high,  the  boiling  matter  will  run  off 
too  haftify,  in  the  form  of  a  decodion,  and  fo  foul  the  worm,  and  fpoil 
the  water.  With  this  due  degree  of  heat,  therefore,  we  are  to  pro¬ 
ceed,  tiil  all  the  water  of  any  virtue  is  drawn  off;  or  till  an  in- 
fipid,  tranfparent,  or  acid  kind  of  liquor  begins  to  run ;  from  which 
the  other  muft,  by  all  means,  be  feparated,  becaufe  it  would,  by  rea- 
fon  of  its  acidity,  give  a  tart  tafte  to  the  water,  and  by  corrupting  the 
oil  thereof,  foon  turn  it  rancid,  and  render  it  unfit  for  keeping  ;  or  elfe 
it  would  communicate  a  vomitive  quality  thereto  :  for  being  enabled, 
by  the  acid  it  contains,  to  work  upon  the'  copper  of  the  fill,  it  im¬ 
pregnates  itfelf  therewith,  and  fo  becomes  emetic.  Thus,  I  once  re-* 
member,  that  having  prefcribed  fome  cinnamon-water  to  an  infant, 
contrary  to  my  expectation,  it  caufecl  her  to  vomit.  Upon  which,  being 
prefently  called  again,  I  examin’d  the  water,  and  found  it  of  a  greenifh 
colour  ;  from  whence  I  conjectured,  that,  the  diftillation  of  it  having 
been  too  long  continued,  the  liquor  of  the  laft  running  had  corroded 
the  copper  head  of  the  f  ill,  carried  off  fome  particles  of  the  metal, 
and  copioufly  mixed  itfelf  with  that  which  firft  come  away  pure 
and  perfect.  At  another  time  too,  upon  the  fame  account,  I  faw  a  per- 
fon  thrown  into  convulftons  by  the  ufe  of  a  little  mint- water.  Whence 
We  fee  what  great  mifchiefs  may  be  occafioned  by  ignorance,,  neglect, 
oi  favingnefs  in  the  bufinefs  of  diftillation.  But  in  cafe  fuch  a  hurt¬ 
ful  diftili’d  liquor  fhould  at  any  time  be  ufed,  inftead  of  that  which 
is  pure  and  genuine,  and  a  vomiting,  or  diarrhcca  be  excited  by  it, 
the  proper  remedy  is  to  drink  down  large  draughts  of  milk,  or  hy- 
domel,  or  plentifully  to  injed  the  fame  liquors  by  way  of  glyfter.  If 
the  diftillation,  therefore,  be  continued  too  long,  the  water  will  be  im¬ 
pure  ;  and  if  not  carried  on  till  all  the  odorous,  thick,  and  milky  part 
is  obtained,  it  will  not  be  perfed,  or  contain  all  the  virtues  of  the 
plant,  which  ought  to  be  gain’d  from  it  by  the  operation  ;  the  defign 
whereof  is  to  give  us  a  water,  endued  with  the  perfed  fmell  and 
tafte,  or  native  oil  of  the  plant,  attenuated  fo  as  to  rife  in  vapor 
by  heat,  and  be  condenfed  by  cold  into  a  liquor,  which  is  always  the 
richer  and  ftronger,  as  it  contains -the  more  of  that  oil.  And  this  is 
the  common  method  pradifed  by  apothecaries,  and  others,  in  drawing 
off  all  their  diftili’d  waters. 
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3.  The  vegetables  heft  fitted  for  this  procefs  are  the  fapid  and  odo -Tbefu&jeth 
rous,  or  fuch.  aromatic  plants  as  were  let  down  in  our  catalogue  un -beft  fitted  for  u. 
der  the  firft  procefs ;  and  which,  by  the  feveral  precedes  we  have  gone 
through,  appear  to  contain  a  large  proportion  of  faline  and  oleaginous  • 
matter,  or  a  fubftance  that  is  faponaceous ;  the  oily  portion  being  of 

three  kinds,  viz,,  that  which  rifes  in  the  water  of  the  firft  pro¬ 
cefs  ;  that  which  remains  behind  in  the  dccodtion ;  and  that  ftrong, 
glutinous  fubftance  which  obftinately  adheres  to  the  remaining  mat¬ 
ter.  .All  thefe  vegetable  fubjecls  ftiould  be  gathered  for  diftillation 
in  their  prime,  or  whilft  they  are  in  the  leaf,  before  they  put 

out  their  flowers,  or  run  to  feed  ;  unlefs  we  defign  to  make  ufe  of  the 
feed  or  flowers  themfelves.  For  Vis  a  general  rule,  that  plants  lofe  thus  of  • 
their  virtue,  efpecially  of  their  aromatic  parts,  and  fpend  themfelves  in 
their  flowers  and  feed  ;  at  which  time  they  therefore  conftantly  appear  to 
droop  and  languifh.  But  whenever  the  flowers  and  feeds  of  vegetables 
are  more  odoriferous  and  aromatic  than  their  leaves,  we  are  to  make 
choice  of  the  latter  for  diftillation  ;  and  thefe  too  flrould  be  gathered 
whilft  they  are  in  perfection'.  Thus,  to  gain  the  medicinal  water 
of  rofes,  or  lavender,  gather  hot  the  leaves,  but  the  flowers  of 
thofe  refpedtive  vegetables,  in  their  feafon,  and  commit  them  to  di¬ 
ftillation  :  but  the  feeds  of  forne  plants  are  to  be  preferr’d  for  the 
fame  purpofe,  as  anifeed,  for  inftance.  In  fliort,  fuch  vegetables,  or 
fuch  parts  of  them  flrould  always  be  chofen  for  this  procefs,  as  are 
moft  aromatic,  and  abound  moft  in  oil ;  in  which  the  virtues  of  thefe 
diftilfd  waters  principally  refide.  And,  therefore,  thofe  fubjedts  which 
afford  little  or  no  native  or  eflential  oil,  by  diftillation,  are  improper¬ 
ly  treated  by  it.  Thus  it  would  be  abfurd  to  diftil  the  Peruvian  bark, 
in  order  to  obtain  a  water  therefrom,  endowed  with  its  febrifuge  vir¬ 
tue,  which  does  not  refide  in  the  eflential  oil  of  that  vegetable  *. 

4.  Hence  we  learn,  (1.)  What  it  is  that  afeends,  in  form  of  vapor,  The  mftruchov' 
from  an  aromatic  plant,  by  the  heat  of  boiling  water  ;  viz,,  the  water  of  '*  a^°  tS° 
our  firft  procefs,  the  oil,  natural  acid,  and  volatile  fait  of  the  fubjeCt. 

(2.)  What  remains  behind,  after  fuch  an  operation  ;  viz,,  the  deco&ion 
of  our  fecond, .  or  the  extradt  of  our  third  procefs,  or  a  mixture  of 
the  lefs  volatile  oil,  and  acid  fait  of  the  plant,  diluted  with  water,  to¬ 
gether  with  the  remains  of  thofe  procelfes.  (3 .)  What  is  the  caufe  of 
the  particular  tafte  and  fmell  of  the  plant,  and  in  what  part  thereof  it  re- 


*  The  whole  art  of  pharmacy  confifts  in 
treating  the  materia,  cbemica  in  a  manner  fui- 
table  to  every  fubjedt  fo  as  to  gain  from  it 
the  parts  and  virtues  we  want,  unimpair’d, 
and  reduced  to  a  form  convenient  for  taking, 
and  keeping,  at  all  times,  ready  for  ufe.  We 
muft  of  neeeflity  be  previcufly  acquainted  with 
the  natures  of  vegetable,  animal  and  mineral 
productions,  and  their  feveral  parts;  have  a 

H 


knowledge  of  menftruums,  their  properties  and 
uies;  and  underftand  the  effedb  of  phyfical 
agents  on  them,  with  the  manner  wherein  that 
adhion  is  perform'd,  before  we  undertake  to 
.write  phamacopoeias,  or  even  extemporaneous 
prefcriptions.  'Tis  a  jeft  to  fet  about  either, 
before  we  are  mailers  of  lo  much  knowledge; 
and  by  fo  doing,  fhall  only  expole  ourfelves  to 
the  laughter  of  fuch  as  are  judges  in  this  way. 

2  fidfiS ; 
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Tides;  viz,,  in  its  elfential  oil,  or  the  water  of  our  fir  ft  procefs,  wherein 
that  oil  appears  to  be  greatly  attenuated  and  exalted.  (4.)  What  it 
is  that  exhales  or  flies  off  into  the  air  in  preparing  decodions  ;  viz.  the 
odoriferous  fpirit,  or  oil  and  water  of  our  firfl:  procefs,  with  Tome  portion  of 
the  eflential,  or  native  acid  fait ;  the  matter  of  the  thick  pitchy  oil,  or 
fix’d  fait,  and  earth  remaining  behind.  (5.)  That  at  different  di¬ 
stances  of  time,  from  the  beginning  of  diftillation,  there  run  off  waters 
of  contrary  properties  and  virtues.  Thus,  the  firfl:  running  is  commonly 
arom’atic,  cardiac,  and  heating  ;  but  the  fecond  refrigerating  and  tart,  af¬ 
ter  it  has  done  running  milky.  And  this  is  molt  highly  remarkable  in  the 
diftillation  of  Indian  cloves.  (6.)  And,  laftly,  we  learn  from  this  pro¬ 
cefs,  how  diftillation  is  to  be  applied,  regulated  and  direded,  for  the 
theoretical  and  pradical  ufes  both  of  chemiftry  and  medicine. 
iisu/e  in  tnedi-  ^  The  medicinal  virtues  of  waters  prepared  after  this  manner,  are 
me>  the  fame  with  thofe  of  the  refpedive  plants,  from  which  they  were 

drawn.  Thus  the  diftill’d  water  of  mint  is  ftomachic,  that  of  worm¬ 
wood,  vermifugous,  &c.  for  which  we  refer  to  the  botanic  writers ;  fuch 
as  Diofcoridesy  Dodonaus ,  Ray ,  &c.  *Tis  obferved  by  theSieur  Rhedi ,  in 
his  experiments  upon  worms  and  infeds,  that  the  diftill’d  water  of  fuc- 
cory  has  the  power  to  deftroy  them  ;  which  is  more  than  either  the  ex- 
prefled  juice  or  decodion  of  that  plant  can  effed.  And,  in  reality,  this 
virtue  can  only  be  attributed  to  the  water  of  the  laft  running  in  the  diftil¬ 
lation  of  fuccory,  which,  by  reafon  of  its  acidity,  frets  and  corrodes  away 
fome  particles  of  the  copper  veffel  in  the  operation,  that  give  it  the  fa¬ 
culty.  And  the  longer  this  latter  part  of  the  diftillation  is  continued, 
the  more  acid  the  liquor  grows  ;  and  confequently  the  better  able  to 
impregnate  itfelf  with  the  particles  of  the  copper ;  fo  that  at  length 
it  will,  by  this  means,  become  highly  emetic,  and  capable  of  fuddenly 
deftroying  all  manner  of  worms  and  infeds.  Whence  we  fee,  that  in  the 
cafe  of  fuccory-water,  it  is  not  the  vegetable,  but  the  metal,  which  is 
of  force  againft  worms.  For  the  plant  of  itfelf  has  no  fuch  virtue,  till 
its  native  falts  are  made  to  rife  in  diftillation,  and  wafh  off  or  diffolve. 
fome  particles  of  the  copper. 


PRO- 
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process  xv. 


Exhibiting  the  manner  of  Cohobating  Waters  diftilt ■  d  per 
veficam,  from  recent  vegetables ;  by  an  example  in  the  water 
of  the  foregoing  Process. 

i.  O  ‘TRAIN  off  and  prefs  out  the ,  decoElion  of  the  plant ,  which  remains  ‘^)e  Procefs- 
v3  after  the  preceding  procefs  is  ended ;  and ,  pour  it,  together  with  ad 
the  pure  aromatic  water  that  was  difiilled  over ,  without  any  mixture  of  the 
acid  part  which  comes  at  loft,  upon  frefh  rofemary  ;  fo  that  the  decoclion, 
and  the  difiill'd  water,  may  together  ferve  infiead  of  a  like  quantity  of  com - 
mon  water.  -  7  hen  let  them  /land  together  in  the  alembic,  with  a  moderate 
heat,  for.  the  [pace  of  three  days  and  nights  ;  and  proceed  in'  all  other  refpecls, 
after  the  manner  of  the  fourteenth  procefs;  only  let.  the  fire  be  a  little  gentler 
than  before. 


2.  The  preceding  procefs  informed  us  what  it  is  which  the  joint  its  mtwt. 
a&ion  of  fire  and  water  raifes  from  vegetables  by  decoClion,  in  clofe 
veffels,  and  what  parts  of  them  it  leaves  behind  ;  and  the  prefent  fhews 

us  a  method  of  opening  the  bodies  of  plants  to  greater  advantage,  fo 
that  the  waters  they  afford  by  diflillation,  (hall  be  ftronger,  and  more 
efficacious.  This  method  we  call  by  the  Arabic  name  of  Cohob ation ,  which, 
as  we.  before  obfeiVd,  fignifies  that  kind  of  diflillation,  wherein,  in- 
flead  of  common  water,  diftill’d- water  of  the  fame  recent  plant  is  re¬ 
turn’d  upon  a  frefh  fiibjed,  and  the  diflillation  repeated,  in.  order  to 
bring  over  a  water  that  {hall  be  more  fully  impregnated  with  the  oily 
parts  of  the  plant. 

3.  The  water  thus  drawn  off,  will  at  firfl  be  as  white  as  milk,  and  Nature  of  the 
have  a  large  quantity  of  oil  fwimming  upon  its  furface.  ’Twill  moft  di -produdm. 
flinctly,  and  in  great  perfection,  poffels  the  fmell  and  tafle  of  the  plant, 

appear  thicker,  more  frothy,  and  in  all  refpe&s  much  richer,  and  more 
efficacious  than  the  water  of  the  preceding  procefs  ;  and  the  oftner  the 
cohobation  is  repeated,  the  more  unduous  and  noble  it  becomes.  ’Tis 
its  large  quantity  of  oil  that  makes  it  appear  fo  white ;  and  therefore 
the  whiter  it  is,  the  richer  and  better  it  mufl  prove.  By  a  number  of 
fucceffive  cohobations,  it  will  be  fo  impregnated  with  oil,  as  to  appear 
like  a  thick  emulfion,  or  an  elaofaccharum ,  as  to  its  confidence.  If  this 
water  be  permitted  to  Hand  at  reft  for  fome  time,  it  commonly  drinks 
into  itfelf,  or  takes  up  that  from  the  oil,  which  gives  the  plant  its  peculiar  • 
fcent  and  odour;  whereupon  the  remaining  oil  becomes  a  light  kind  of 
mucilage,  or  foft  wax.  That  which  runs  feccnd,  will  contain  but  a 
fmall  proportion  of  oil,  tho’  Vis  ftill  richer  than  the  firft  running  in 
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it  he  preceding  procefs.  But  that  which  comes  off  towards  the  end  of  the 
operation,  will  be  perfectly  fimple  and  tranfparent  ;  except  that  its 
tafte  may  prove  fomewhat  lharp  or  acid.  •  •* 

Rea/bns  for  the  4.  The  deco&ion  of  the  preceding  procefs,  as  well  as  the  water  of  it, 

troceT °^the  IS  liere  Pourec^  kack  uPon  the  frelh  fubject,  becaufe  being  of  a  faponace- 
rocej.  ous  nature,  or  confiding  of  a  mixture  of  fait  and  oil,  it  greatly  opens  the 
vegetables  wherewith  ’tis  boiled,  and  fets  their  principles  free.  And 
bodies  are  never  better  diflolved,  than  by  mendruums  analogous  to 
themfelves.  We  order  the  fubjed  to  dand  in  infufion  for  three  days 
and  nights,  before  the  didillation  is  begun,  and  with  fuch  a  gentle 
heat,  as  will,  by  no  means,  caufe  the  liquor  to  boil;  but  if  it  were  to 
{land  in  this  date  much  longer,  it  might  begin  to  putrefy,  and  fo  be¬ 
come  unfit  for  our  purpofe.  ’Tis  thedefignof  thus  infufing  our  fubjed,  to 
feparate  its  more  volatile  parts  from  thofe  that  are  more  fixed;  and  fince 
by  fuch  a  method  we  excellently  obtain  that  end,  the  operation  is  cal- 
*  led  chemical  digejlion. 

How  perforrna-  5.  When  the  vegetable  fubjeds  defign’d  for  this  procefs,  are  very 
xsnt'le.  a  oleaginous,  aromatic,  and  hot,  they  ought  firft  to  be  gently  dried  in  the 
fhade;  then,  being  cut,  and  mix’d  with  thrice  their  own  quantity  of 
water,  let  them  be  buffered  to  macerate  with  a  fmall  heat,  for  the  fpace 
of  four  days,  in  a  clofe  veffel,  before  they  are  committed  to  the  dill  : 
and  ii  rofemary,  mint,  baulm,  marjoram,  origanum,  fage,  penny-royal, 
hyffop,  favin,  orange-peel,  citron-peel,  or  any  other  vegetables  which 
contain  any  quantity  of  balfam,  be  thus  treated,  they  will  aft'ord 
mod  admirable  waters.  But  thofe  plants,  whofe  odoriferous  or  me¬ 
dicinal  parts  loon  fpend  themfelves  in  exhalation,  flrould  be  thrown  in¬ 
to  the  alembic,  as  foon  as  they  are  gathered,  and  be  diddl’d  off  ‘imme¬ 
diately,  without  any  previous  digedion.  And  thus  violets,  borrage- 
flowers,  lilies,  rofes,  jafmin-flowers,  &c.  afford  delightful,. fragrant  waters  ; 
their  fragancy  confiding  in  a  fubtile  fpirit,  and  not  in  a.  vifcous  oil ; 
which  is  the  reafon  of  its  being  fo  foon  lod.  When  waters  are  to 
be  diddl’d  from  any  kind  of  fragrant  barks,  or  woods  of  a  clofe  tex¬ 
ture,  and  a  folid  nature,  they  ought  to  be  fil'd  lhaved  thin,  and  put 
to  deep  in  water,  made  faline  with  a  moderate  quantity  of  fea-falt, 
and  to  be  kept  the  longer  in  maceration,  as  their  clofenefs  is  the 
greater,  or  as  they  are  more  refinous,  ponderous,  and  durable.  Thus 
the  woods  which  fink  in  water,  as  box,  guaiacum,  rhodium,  &c. 
ought  to  be  deep’d,  for  the  fpace  of  three  or  four  weeks,  before  they 
are  diddl’d  for  their  effential  oils:  during  which  time,  the  falt-water 
infinuates  itfelf  into,  and  by  its  attenuating  quality,  opens  the  bo¬ 
dies  of  them,  keeps  them  Tweet,  and  preferves  them  from  corrup¬ 
tion.  But  the  lighter  woods,  as  faffafras,  for  indance,  are  not  to  be 
treated  in  this  manner ;  bccaufe  the  oil  of  them  is  fubtile,  and  exhalable, 
and  they  afford  a  very  drong  fcent,  with  a  fmall  degree  of  heat. 
The  adringent,  nutrimental,  *  laxative,  emollient,  gelatinous,  dyptic, 

and 
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and  coagulating  virtues  of  vegetables  are  never  to  be  expedted  in 
the  diftill’d  waters  of  them  ;  but  in  their  decodtions,  extracts,  or  ex- 
prefs’d  juices.  This  rule,  well  obferVd,  would  eafe  the  apothecaries  of 
a  deal  of  trouble.  Simple  plantain  water,  andfmall  cinnamon-water  have  juft 
as  much  virtue,  in  cafe  of  a  diarrhoea ,  as  that  which  falls  from  the 
clouds.  Who  can  help  laughing  to  fee  pearls  ordered  for  diftillation, 
as  they  are  in  the  royal  pharmacopoea  of  Germany?  Some  think  they 
enrich  their  waters  by  throwing'  leaf-gold  into  the  ftill  along  with  the 
other  ingredients  ;  but  this  is  the  way  to  inipoverifla  the  patient  fooner 
than  raife  his  drooping  fpirits.  To  ufe  tormentil-water,  as  a  ftyptic,  is  do¬ 
ing  nothing  for  the  good  of  the  patient  ;  and,  in  ftiort,  to  diftil  any 
manner  of  fubjects,  in  order  to  obtain  fuch  parts  of  them  as  will  not 
rife  by  deception,  is  trifling  with  the  world,  and  amufing  our  felves ; 
and  therefore,  all  things  of  this  kind  ought  to  be  expunged  the  art  of 
phyftc  *.  There  is,  however,  another  fpecies  of  cohobation,  different 
from  that  abovementioned,  by  means  whereof  perhaps  a  few  of  the 
more  fixed  parts  of  vegetable  fubftances  might  poflibly  be  obtained 
upon  diftillation  ;  viz,,  by  pouring  back  all  that  runs  oft  upon  what 
remains  behind,  at  the  fame  time  that  another  frefh  portion  of  the  fub- 
jedt  is  alfo  put  in.  And  by  this  means  a  faturated  water,  or  oil,  may 
be  gained  from  the  lignum '  fanBum  :  but  they  are  only  the  aqueous, 
fpirituous,  or  finer  oleaginous  parts  that  can  well  be- brought  over  even  in 
this  manner  ;  the  reft  muft  remain  behind  in  the  decodtion ;  which  may, 
as  we  formerly  faw,  be  boiled  up  to  an  extradt.  Whenever  therefore 
the  virtues  of  plants  refide  in  thefe  lighter  parts,  they  may  be  diftiiled 
•  to  advantage  for  medicinal  ufes  ;  otherwife  they  ought  rather  to  be  gi¬ 
ven  in  the  form  of  a  decodfion,  or  extradl.  Thus,  in  cafe  of  the  epilepfy 
we  ought  to  give  the  water  of  lavender,  and  not  its  extradt  :  but  the 
decodtion,  or  extradt  of  cinnamon,  fhould  be  taken  for  a  diarrhoea , 
and  not  its  diftilfd  water,  wrhich  contains  nothing  of  the  aftri.ngent  or 
earthy  part  of  the  bark.  The  advantage  therefore  of  fuch  diftiiled 
waters  is,  that  they  contain  the  fpecific  feent  and  tafte  of  the  plant, 
or  the  eftential  oil  thereof,  in  a  great  degree  of  perfedtion,  lepara- 
ted  from  its  other  principles.  But  fome  plants  are  poftefled  as  well 
of  a  fixed  part  that  is  medicinal,  as  this  volatile  one  ;  in  fuch  cafes  there¬ 
fore,  the  diftilfd  waters  fhould  be  mixed  with  the  deco'dtion,  or  ex¬ 
tradt;  by  which  means,  all  that  is  fpecific  in  the  plant  would  be  g'ot 
together  in  a  form  proper  for  exhibition.  This  is  the  cafe  of  worm-’ 
wood,  fouthernwood,  mugwort,  carduus,  centory,  tanfey,  camomile,  elder- 
flowers,  juniper-berries,  &c.  the  extradts,  or  decoctions  whereof  prove 


*  I  know  not  whether  a  man  would  be 
more  difpofed  to  laugh,  or  rave,  upon  exa¬ 
mining  the  nioft  famous°and  approved  difpen- 
fatories  in  Europe,  with  this  key,  to  fee  .  how 
many  errors  of  the  like  kind  are  committed 


in  them.  The  ignorance  of  the  compilersmay 
indeed  be  laugh’d  at;  but  the  condition  erf  the 
poor  patient,  for  whole  fervice  thefe  iebours 
were  defign’d,  cannot  fail  te  move  our  pity. 


excel- 
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•  *  ^ 
excellent,  as  well  as  their  diftill’d  waters;  which  alfo  may  be.  greatly  im¬ 
proved  by  fermenting  the  fubje&s  before  they  are  committed  to  diftil¬ 
lation  :  but  then  their  extracts  are  the  worfe  for  it.  But  that  which  is 
the  caufe  of  the  native  tafte  of  the  plant  does  not  rife  fo  eafily,  ex¬ 
cept  when  the  plant  is  very  aromatic;  in  other  cafes  ’tis  apt  to  remain 
in  the  decodion;  efpecially  when  the  fubjed  is  fweet,  auftere,  acid  or 
bitter.  Wormwood,  however,  and  camomile,  by  the  force  of  cohoba- 
tion,  will  yield  a  water  of  their  own  peculiar  bitter  taftes.  Hence  we 
fee  there  muft  be  a  very  great  number  of  vegetables  abfolutely  unfit  for 
diftillation  ;  as  not  affording  their  particular  virtues  to  the  waters  drawn 
from  them.  Such  are  forrel,  wood-forrel,  barberries,  cherries,  mul¬ 
berries,  ftrawberries,  apples,  ladies-mantle,  currants,  red .  and  white, 
but  not  the  black,  which  afford  an  excellent  water;  borage,  fuccory, 

•  endive,  plantain,  cinquefoil,  nightfhade,  fow-thiftle,  violets,  lettice,  tor- 
nientih  purflain  ;  and  many  of  the  plants  enumerated  in  the  catalogue 
under  our  fecond  procefs,  whofe  virtues  are  great  in  their  extrads,  but 
afford  only  an  infipid  water  by  diftillation.  But  when  we  have  an  aro¬ 
matic  plant,  whofe  virtues  confift  in  its  volatile  oil,  then  our  prefent 
procefs  will  give  us  them  concentrated,  as  thechemifts  fpeak,  or  reduced 
into  a  narrower  compafs,  and  made  greater  than  they  were  in  the  plant 
it  felf.  Whence  thefe  cohobated  waters  are  highly  ufeful  in  the  pra¬ 
ctice  of  phyfic. 

its  ufe  in  medi-  6.  Thus  by  the  repeated  cohobation  of  mint-water,  we  may  obtain, 

am,  from  the  vegetable  clafs,  the  moft  excellent  remedy  for  vomiting,  that  I  am 

acquainted  with,  except  it  be  opium  ;  as  likewife  in  all  hyfterical  cafes,  or 
where  the  matter  of  the  gout  is  ftruck  inwardsupon  the  vifcera  ;  being  . 
taken  in  the  quantity  of  half  an  ounce:  which  dofe  fhould.  be  repeated* 
once  an  hour  till  the  cure  is  effeded.  Sydenham  affures  us  that  the  fame 
water  is  an  admirable  remedy  in  the  cholera  morbus ;  and,  indeed,  when 
thrice  cohobated,  ’tis  almoft  infallible  in  that  cafe.  The  diftill’d  water 
of  baulm,  cohobated  in  the  fame  manner,  gives  great  relief  to  hyfteric 
women,  and  hypochondriacal  or  ftudious  men,  in  fits  of  depreflion,  or 
palpitation  of  the  heart ;  and  is  one  of  the  beft  medicines  we  have, 
when  thofe  cafes  happen-  in  weakly  conftitutions,  as  they  commonly  do. 
Thus  likewife  the  diftill’d  water  of  citron-peel  is  a  wonderful  remedy 
in  fainting  fits, "or  where  a  fharp  alkali  is  fufpeded,  as  in  the  meafles, 
fmall-pox,  peripneumonia,  £ 7c.  and  might,  I  believe,  be  very  fafely 
■enployed  in  peftilentiai  cafes.  Savin-water  is  an  excellent  emmenagogue, 
and  may,  when  the  body  is  rightly  prepared  for  it  prove  a  fpecific,  if 
the  caufe  be  only  the  want  of  a  ftimulus.  By  preparation,’  I  mean  no 
more  than  that  the  patient  fhou’d  firft  go  into  a  warm  bath,  and  after 
he  comes  out,  take  an  ounce  of  this  water ;  repeating  the  dofe  four  or 
five  times  a  day,  as  there  {hall  be  occafion.  Camomile-flower  water 
is,  according  to  Pitcami  a  powerful  medicine  for  tertian  or  quartan  a- 
gues ;  and  as  well  as  the  dlftilled  and  cohobated  waters  of  wormwood, 

and 
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and  tanfey  hath  the  faculty  of  deftroying  worms  in  the  human  body, 
and  bringing  them  away.  Wormwood-water  alfo  is  very  beneficial  to 
.  weak  ftomachs,  it  promotes  digeftion,  and  helps  in  colical  cafes;  pro¬ 
ceeding  from  a  cold  caufe.  And  thus,  by  diftillation  and  cohobation,  we 
may  gain  other  waters,  of  great  virtue,  from  vegetables,  and  fit  for  feve- 
ral  medicinal  ufes. 


PROCESS  XVI. 

- 'Exhibiting  the  manner  of  Distilling  the  Waters  of  fer¬ 
mented  Vegetables,  per  veficam,  according  to  the  pr attic* 
0/Ludovicus;  by  an  example  in  Rosemary. 

i.  P"!  ^  AKE  rofemary,or  any  other  aromatic,  recent, fucculent  plant , gather  d  in  its  The  procefs'. 

jj  prime ;  'cut  it  into fmall pieces ,  or  bruife  it  •  pour  thereon  twelve  times  its 
own  quantity  of  warm  rain-water,  and  add  about  a  fiftieth  part  of  ye  aft  -  or  an 
eighth  of  fugar  or  honey ,  in  refpeEl  of  the  water ;  let  all  be  put  into  a  veffel  of  oak , 
placed  near  a  fire ,  if  it  be  winter ,  and  well  covered  with  clothes  to  keep  the 
liquor  Warm ,  for  the  fpace  of  fix  or  feven  days  ;  during  which  time  there  will 
arife  an  inteftine  motion ,  attended  with  a  hifftng  noife ,  and  a  frothing  on  the 
furface ,  which  will  throw  up  the  plant ,  and  fuftain  it  at  the  top  :  tind  this 
particular  motion  we  ufually  call  by  the  name  of  fermentation.  (2.)  IVhen 
the  operation  has  been  continued  its  due  time ,  the  plant ,  which  floated  on  the 
top,  will  fall  to  the  bottom  of  the  liquor  ;  the  hifftng  noife  will  ceafe ,  the 
froth  fubfide ,  and  the  liquor ,  which  before  lay  under  it,  appear,  and  fend  out  a 
fragrant  'Vinous  odour :  and  now  the  plant  is  fujftciently  opened  to  afford  its 
virtues,  or  f pint  in  di filiation.  (3.)  Commit  the  whole,  therefore ,  to  the  alem¬ 
bic,  and  proceed  to  diftil  off  the  liquor,  in  the  manner,  and  with  all  the  cau¬ 
tions  obferved  in  the  fourteenth  procefs ;  being  here  more  careful  as  to  the  regu¬ 
lation  of  the  fire,  becaufe  the  matter  in  the  ftill  is  more  apt  to  boil  over,  than 
in  the  former  cafes.  (4.)  'The  phenomena  of  the  liquor  that  thus  runs  off  will 
’Vayy  with  the  degree  of  fermentation  undergone  by  the  fubjeEl.  'If  the  operati¬ 
on  was  perjeElly  performed,  with  c%  conjiderable  proportion  of  honey,  fugar,  or 
ye  aft,  there  will  come  over  a  thin,  limpid,  fragrant,  inflammable  fpirit,  with¬ 
out  any  apparent  mixture  of  oil ;  but  if  only  a  fmall  quantity  of  yeaft,  fugar, 
or  the  like,  was  employed,  and  the  fermentation  was  not  continued  too  long,  or 
raifed  to  any  great  height,  then  a  very  white,  thick,  fat,  frothy,  odorous, 
fapid  and  penetrating  water  will  be  obtained,  with  a  ft mall  proportion  of  a  thin 
oil  fwimrning  on  the  top  thereof.  And  this  is  the  water  intended  by  the  prefent 
procefs . 

2.  In  the  fir  ft  cafe,  after  the  limpid  fpirit  is  run  off,  there  will  fol-^’*  tftfa  ft*r- 
low  a  white,  milky,  thick,  fragrant  water  \  and  in  the  fecond,  a  thin f  her  continued. 
limpid,  acid,  ill-fcenred  and  refrigerating  liquor  comes  away  at  laft. 

After  which,  if  the  fire  be  increafed,  a  kind  of  vinegar  follows.  But 
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when  the  fermentation  has  been  long  continued,  tho’  not  till  all  the  oil 
of  the  plant  is  entirely  converted  into  fpirit  ;  the  laft  running  will  be  a 
mere  inlipid,  or  fub-acid  liquor.  If  the  fermentation  fhould  be  long 
continued,  or  perfectly  finifhed,  and  the  clear  liquor  be  committed  to 
a  proper  wooden  velfel,  clofe  flopp’d  up,  it  would  in  a  little  time  be¬ 
come  very  tranfparent  and  fine,*.' and  being  now  diftilled,  afford  a  (harper 
liquor,  or  inflammable  fpirit,  without  the  leaf:  figns  of  oil :  but  it  would 
retain  nothing  of  the  tafte,  ffnell,  or  fpecific  virtues  of  the  rofe- 
mary ;  fo  that  it  cou’d  not  be  told  by  examination  what  the  plant  that 
afforded  it  was.  We  muft  obferve,  in  the  management  of  the  fermen¬ 
tation,  to  proportion  the  degree  of  heat,  and  the  quantity  of  the  yeaft 
or  fugar,  &c.  to  the  feafon  of  the  year,  and  the  nature  of  the  climate. 
The  hotter  the  feafon  or  climate,  the  lefs  yeaft  will  the  liquor  re¬ 
quire  ;  and  the  fooner  will  the  operation  be  performed.  The  whole 
prccefs  would,  in  AJia,  be  finifhed  in  the  compafs  of  two  days.  But 
t-hecafe  above- defcrib’d  is  to  be  underftood  of  the  winter  feafon,  and  a 
northern  climate ;  where  fermentation  proceeds  fo  (lowly,  that  we  are 
obliged  to  promote  it  by  artificial  heat ;  which,  however,  ought  not  to 
exceed  that  of  the  fummer’s  fun  with  us.  We  are  not  tied  down  to 
the  ufe  of  yeaft,  fugar,  or  honey,  in. this  procefs;  but  ntyft,  or  new 
wine,  beer,  the  juice  of  cafia,  manna,  and  feveral  other,  things  will 
fetve  to  raife  a  fermentation,  as  well  as  thofe.  When  the  plant  fub- 
fides,  or  finks  to  the  bottom  of  the  vefiel,  ’tis  a  fign  that  the  fermen¬ 
tation  is  fhiifhed,  or  has  been  continued  long  enough  for  cur  purpofe ; 
for  whiift  the  fubjed  was  kept  afloat,  the  inteftine  motion  continued 
ftrong,  and  the  air,  which  is  a  principal  caufe  of  fermentation,  was  not  yet 
diffidently  extricated  from  the  plant ;  but  when  it  finks,  ’tis  a  fign  that 
the  air-veffels  of  it  are  broke,  and  the  contents  of  them  fet  free : 
whence  the  oil,  which  was  before  locked  -up  in  thefe  cells,  is  now  dif- 
perfed  thro’  the  whole  body  of  the  liquor ;  at  which  time  therefore  the 
fermentation  ought  to  be  flopped,  and  not  fuffered  to  renew  again ;  for 
in  that  cafe  the  fpirituous  parts  being  now  fet  loofe,  wou’d  flv  away, 
and  leave  the  remaining  liquor,  vapid,  fiat  and  dead.  If  it  could  be 
conveniently  done,  one  wou’d  chufe  to  ferment  the  fubjed  with  water 
alone  ;  but  we  here  require  the  affiftance  of  fome  foreign  body ;  becaufe 
the  plant  it  felf  affords  but  a  light,  or  thin  infufion,-  which  of  it  felfwill 
never  ferment  kindly.  Very  thin  liquors  always  require  fome  glutinous 
or  vifeous  fubftance,  to  forward  and  promote  their  fermentation :  but 
in  what  manner  this  is  effeded  we  fhall  explain  hereafter,  when- we  come 
to  give  the  full  hiftory  of  that  grand  operation.  The  oil  of  any  fubjed 
totally  vanifties  after  it  has  undergone  a  perfed  fermentation ;  being  by 
that  operation  fubtilized,  broke  fine,  and  exalted  into  a  fpirit.  Thus 
in  the  fecond  cafe  of  the  prefent  procefs,  the  grofs  high-coloured  oil 
of  our  fourteenth  and  fifteenth  precedes,  is  greatly  thin’d,  diluted,  and 
brought  nearer  to  the  nature  of  a  fpirit ;  fo  as  in  fome  meafure  to  unite 
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with  water :  but  in  the  firft  cafe  ’tis  wholly  converted  into  a  fpirit,  ca¬ 
pable  of  uniting  with  water. .  For  when  ever  the  native  or  effential  oils 
of  crude  plants  are  fo*  attenuated  by  fermentation,  as  thus  to  mix  with 
water,  then  it  is  that  they  lofe  the  name  of  oils,  and  affume  that  of  fpi- 
rits.  The  extrad  prepared  from  the  remaining  decoction  of  this  pro- 
cefs,  contains  much  iefs  of  the  virtues  of  the  plant,  than  the  remains  of 
the  two  preceding  procefles ;  whence  we  may  form  this  rule,  that  the 
more  a  vegetable  is  fermented,  the  Wronger  or  more  fpirituous  will  be 
its  diftill’d  water,  and  the  lefs  the  virtues  that  afterwards  remain  in  the 
•  decodion  :  for  fermentation  always  diflolves  and  confiderably  loolens  fome 
parts  from  the  fubjed. 

3.  Hence  we  learn,  (1.)  That  the  fpecific  tafte  and  feent  of  plants, Thg  c^em;cai 
communicated  to  their  diflilled  waters,  depend  upon  the  oil  of  the  re- doclrine  itaf. 
fpedive  fubjeds.  (2.)  That  by  fermentation,  as  well  as  a  long  continued/0^- 
codioil,  and  repeated  cohobation,  the.  oils  of  vegetables  come  nearer  to 

the  nature  of  fpirits ;  or  are  thereby  rendered  eafier  to  mix  with  wa¬ 
ter.  (3.)  That  the  finer  the  oils  of  vegetables  are  broke  by  repeated  o- 
perations,  the  more  they  lofe  of  that  fpecific  principle  which  diftinguilh- 
es  them  from  one  another.  (4.)  And  laftly,  that  fermentation  has  a 
great  power  to  alter  vegetable  fubjeds,  fo  as  to  render  them  capable 
of  affording  waters  of  wonderful  properties,  and  very  different  from 
thofe  they  were  before  poflfefled  of. 

4.  The  medicinal  virtues  and  ufes- of  diftill’d  waters,  prepared  after  Medicinal  w- 
the  manner  of  our  prefent  procefs,  are  very  confiderabie.  For,  (i.jtues  andufes  of 
They  contain  the  oil  of  the  plant  in  great  perfedion ;  fo  that  the  fp z-'uV0^u®l0m'- 
cific  virtues  of  aromatic  vegetables  may  hence  be  obtained  to  advantage. 

(2.)  They  are  very  well  fuited  to  carry  the  effential  oils  of  plants  into 
the  blood  and  juices,  and  to  mix  them  therewith  :  they  alfo  ad  power¬ 
fully  upon  the  coats  of  the  cefophagus,  ftomach  and  inteftines.  Thus 
the  diftill’d  water  of  fermented  orange-peel,  for  inftance,  might  be  gi¬ 
ven,  as  a  ifomachic  and  cordial,  with  all  the  advantages  that  a  phyfici- 
an  cou’d  defire.'  And  (3.)  Thefe  waters  are  much  better  fitted  for 
keeping  than  thofe  of  the  fourteenth  and  fifteenth  procefles,  and  will 
long  continue  good  and  perfed;  becaufe  the  fpirit  in  them  prevents 
their  corrupting  or  growing  mothery.;  fo  that  when  kept  in  a  well 
clofed.  vefiel,  the  oil  will  rife  to  the  top,  whence  they  lofe  their  milky 
colour,  become  perfedly  tranfparent,  and  improve  in  their  virtues. 

Cohobated  waters  may,  indeed,  be  kept  tolerably  good,  for  almofl:  the 
fpace  of  two  years;  tho"  they  are  apt  to  grow  mothery  or  ropy  in  that 
time ;  but  thofe  prepared  by  fermentation  will  continue  unaltered,  and 
in  their  full  virtue,  for  fix  or  eight  years  together. 
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PROCESS  XVII. 

Exhibiting  the  manner  of  (Milling  Waters  from  V  eg  e  t  a- 
b  l  e  s  per  defcenfum,  by  an  example  in  Rosemary. 

i  .  X)  U  T*  rofmary,  or  any  ether  recent ,  fucculent  plant ,  capable  of  afford- 
JL  *ng  an  extract,  or  a  diflilled  water  to  advantage ,  into  a  linen  cloth 
fixed  round  the  brims  of  fome  proper  veffely  that  is  made  deep  and  large  ;  or  in¬ 
to  a  hollow  metalline  plate  y  perforated  in  feveral  places ,  and  fixed  in  the  fame 
manner  to  the  edge  of  the  veffely  which  is  to  be  clofed  with  a  metalline  cover 
made  for  the  purpofe,  fo  that  no  vapor  may  exhale  at  the  junSlure.  (2.)  Let 
a  moderate  charcoal-fire  be  kindled  upon  the  cover ,  which ,  being  made  hot  there¬ 
by  ,  will  liquify  and  diffolve  the  more  moveable  parts  of  the  fubjeSl ,  and  caufe 
them  to  defend ,  partly  in  the  form  cf  vapor ,  and  partly  in  that  of  drops ,  to  the 
bottom  of  the  veffely  whofe  office  it  is  to  receive  the  liquor  thus  made  to  de¬ 
fend: 

it  2.  Care  muft  be  had  not  to  make  the  fire  too  ftrong ;  left  it  fhould 
greatly  mix  and  confound  the  parts  of  the  fubjeft  among  one  another,, 
or  render  the  water  empyreumatieal.  This  may  be  eafily  prevented  by 
keeping  the  fire  covered  up  with  its  own  afhes.  The  deeper  the  veifel 
which  is  made  ufe  of  in  this  operation,  the  cooler  the  feafon  wherein 
it  is  performed,  and  the  lefs  the  fire  at  firft  employ’d  therein,  pro¬ 
vided  it  be  afterwards  raifed  by  gentle  degrees,  in  the  greater  per¬ 
fection  will  this  water  be  obtained. 

3.  As  the  more  moveable  or  volatile  parts  of  vegetables  are  the  a- 
queous,  gummy,  refinous  and  faline,  thefe  are  what  we  muft  expeCt  in 
the  water  of  this  procefs ;  the  heat  employed  being  fo  great  as  to  burft 
the  veffels  of  the  fubjeCt :  but  fome  plants  contain  fo  large  a  proporti¬ 
on  of  oil,  that  this  will  fometimes  be  found  fwimming  on  the  furface 
of  the  water. 

4,  We  fee,  therefore,  that  the  waters  of  this  procefs  will  nearly  af¬ 
ford  us  all  the  native  virtues  of  the .  plants  fubmitted  to  it ;  or  a  mix¬ 
ture  of  their  feveral  parts :  whence  they,  in  a  manner,  come  up  to 
the  exprefs’d  juices,  or  extra&s  gained  from  them.  But  as  only  a  fmall 
quantity  of  water  can  be  obtained  by  this  operation,  a  mixture  of  the 
diftill’d  waters  of  our  firft,  fourteenth,  fifteenth,  or  fixteenth,  procefies, 
with  the  deco&ions  of  our  third,  may  be  exhibited  with  greater 
convenience,  and  to  equal  advantage.  Paracelfus ,  however,  highly 
commends  the  water  of  guaiacum,  prepared  after  this  manner,  in  vene¬ 
real  cafes  j  and  perhaps  it  might  prove  a  powerful  fudorific  ;  but  the 
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medicine  muft  needs  be  very  naufeous,  ftrong,  and  difagreeable.  *Twas 
poffibly  this  recommendation  of  Paracelfus ,  that  occafioned  this  kind  of 
diftillation  to  be  fo  frequently  pra&ifed  in  Germany. 

PROCESS  XVIII. 

,  ^ 

‘Performed  upon  the  Remains  of  the  four  preceding  procejfes  ; 

by  reducing  them  to  ajloes. 

l .  f'T"1 2  ARE  all  that  remains  in,  the  fill  after  any  of  the  four  preceding  The  procefs. 

I  procejfes  are  finifhed,  dry  the  plant ,  exhale  away  the  decoction, 
and  at  length  reduce  them  to  afhes  by  an  open  fire ,  in  an  iron  veffel,  after 
the  manner  formerly  defer i bed ;  and  thefe  afhes  will  be  found  as  f aline,  as  thofe 
obtained  by  our  fifth  and  Jixth  procejfes ;  only  they  will  not  prove  quite  fo  prong 
as  if  the  fubjePts  had  never  been  diflillect ;  and  greater  allowance  mufi  be  made 
for  thofe  afforded  by  the  remains  of  that  fubjetl  which  had  been  fermented . 

A 

2.  Whence  we  fee  what  it  is  that  afeends  in  preparing  deco<5Hons,A’*«A 
and  performing  of  diftillation ;  and  what  it  is  which  remains  behind 
•after  thofe  operations  are  finifhed.  The  native  fpirit,  effential  oil 
and  water,  with  a  finall  proportion  of  the  native  fait  of  the 
plant,  are  all  the  parts  that  rife  in  deco&ion,  or  diftillation ;  the  more 
fixed  oil,  and.  fait,  with  the  whole  quantity  of  earth  remaining  be¬ 
hind. 

CHEMICAL  HISTORY  of  VE¬ 
GETABLE  OILS. 

1.  ■  A  Vegetable  oil  is  that  moift,  fat,  vifeous,  inflammable  part  of  introduction  to 
a  plant,  which  is  either  naturally  liquid,  or  grows  thin  with  a  thehijlory  of 
fmall  degree  of  heat,  but  will  not  mix  with  water.  We  call  it  moift,  vegetdbk 
becaufe  it  wets  or  fticks  to  the  fingers  of  fuch  as  handle  it ;  fat,  becaufe 
it  is  very  foft  and  flippery.  to  the  touch;  vifeous,  becaufe  its  parts  when 
united,  adhere  together,  and  obftinately  ftick  to  the  bodies  they  touch, 
which  no  other  part  of  a  plant  will  do ;  inflammable,  becaufe  it  will  flame 
away,  and  be  wholly  confirmed  in  tho  fire:  laftly,  we  fay,  it  will  not 
mix  with  water,  becaufe  whenever  it  is  fo  mixed,  it  is  no  longer  oil, 
but  an  unftuous,  or  oily  matter ;  and  this  property  diftinguifhes  it  from 
fpirit,  which  is  an  oil  fo  fubtilized  as  readily  to  mix  with  water. 

2,  In  this  part  of  vegetables  refides  that  matter,  which  being  gene¬ 
rally  the  caufe  of  their  tafte  and  feent,  fo  effe&ually  determines  the  par- 

tic  u- 
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ticular  nature  of  each ;  tho’  it  muff  be  allowed,  that  in  Tome  very  tart 
vegetables  the  oil  is  infipid.  Other  wife  when  this  liquor  is  extra&ed 
from  vegetables,  the  remaining  parts  -lofe  all  their  frnell  and  tafte.  Thus 
when  cinnamon  or  cloves  are  deprived  of  all  their  oil,  we  can  only  di- 
ftinguifti  them  by  their  figure  from  other  woody  fubfhmces,  or  from 
one  another.  We  may  therefore  conclude,  that  the  diftinguifhing,  fa- 
pid,  and  odorous  principle  of  vegetables  generally  refides  in  their  oil. 
But  we  do  not  afl'ert  the  oil  itfelf  to  be  this  principle ;  that  being  no  more 
than  the  bare  vehicle  of  the  fpirit  which  conftitutes  it.  This  oil  is  o- 
‘  therwife  called  by  the  name  of  fulphur ;  whence  fome  'chemifls  have  faid, 
that  the  fulphur  of  plants  is  the  feat  of  their  fpirit. 

3.  This  oil  is  often  feparately  contained  in  the  peculiar  velfels  or  cells  of 

plants*  call’d  by  Malpighi  loculi  terebinthinacei,  which  are  to  them  what 
the  adipous  membrane  is  to  us;  or  otherwife  it  is  intimately  mixed  with 
their  faponaceous  juices.  Pure  oils  of  the  former  kind  are  frequently 
found,  under  the  form  of  gums,  rofins,  or  balfams,  lodg’d  in  the  bark 
and  feeds  of  plants ;  that  is,  in  their  more  durable  parts ;  and  thofe 
which  lye  moil  remote  from  the  roots,  or  aqueous  juices.  They 
fometimes,  indeed,  may  be  found  in  other  p’arts,  but  never 

in  any  confiderable  quantity.  Thus  if  a  piece  of  mafter-wort- 
root,  for  inftance,  be  cut  and  examined  with  a  microfcope,  we  {hall . 
find  the  oiLdiftilling  from  diftinft  cells  of  the  root;  but  the  fame  may 
better  be  obferved  in  a  nutmeg,  walnut,  almond,  &c „  when  their 
parts  are  feparated  with  a  hot  knife.  The  bark  of  a  tree,  as  well  as 
the  feed,  muft  be  efteemed  a  part  remote  from  the  roots,  becaufe  the 
nutrimental  moifture  appears  principally  to  enter  the  woody  parts  of  the 
tree,  as  if  they  were  arteries ;  and  to  return  by  the  bark,  as  if  that 
confifted  of  veins.  "Hence,  when  the  bark  of  a  tree  is  cut,  its  oily  cells 
are  vifible  to  the  naked  eye,  or  at  leaft  may  be  difcovered  by  the  mi¬ 
crofcope ;  as  particularly  in  the  pine-tree,  the  walnut,  &c.  and  when 
wounded,  it  fometimes  difiils  its  oil  in  the  form  of  a  gum,  as  that  of  the 
cherry-tree;  or  in  a  more  fluid  form,  as  in  the  turpentine-tree.  At  other 
times  the  oil  will  flow  fpontaneoufly  from  the  tree  :  that  is,  when  too  great 
a  quantity  is  lodged  therein,  it  breaks  its  way  thro’ the  bark;  and  in 
the  fame  manner  fome  feeds  and  fruits  will  alfo  burft  and  difcharge  their 
oil. 

4.  Thefe  oils  are  always  to  be  found  in  the  greateft  plenty,  when  the 
plant  is  at  its  full  growth,  at  the  time  its  fleeps,  as  it  were,  or  when  it  is 
grown  old.  When  a  plant  is  young,  it  contains  only  a  watery  juice.  Thus 

■  flax,  foon  after  it  is  firft  fown,  rifes  in  the  form  of  grafs,  and  is  al¬ 
together  as  aqueous ;  but  when  come  to  maturity,  its  feed  abounds  in 
oil,  of  which  it  contains,  perhaps,  a  larger  quantity  than  all  the  other 
parts  of  the  plant.  And  fo  likewife  young  pines,  lir-trees,  & c.  afford 
no  turpentine ;  being,  as  yet,  of  too  aqueous  a  nature.  A  vegetable  is 
{aid  to  fleep  during  the  winter-feafon,  when  it  has  loft  its  leaves;  and  to 


Procejfes  upon  Vegetables. 

be  awake  and  lively  in  the  fumrner.  During  the  time  of  their  reft,  a 
quantity  of  oil  is  laid  up  in  them  for  their  defence  againft  the  cold ; 
and  in  proportion  to  the  degree  of  it  which  they  are  tofuftain.  Whence 
it  is,'  that  the  trees  of  northern  climates  fo  much  abound  with  oil.  If  a 
•tree  in  this  feafon  be  deprived  of  its  oil,  it  prefently  perifties;  and 
therefore  when  it  comes  on,  the  pines,  the  firs,  &c.  contract  themlelves, 
ihut  themfelves  up,  and  diftil  no  more  of  their  oil;  but  keep  it  as  a 
defence  from  the  injuries  of  the  weather.  For  oil,  being,  incapable  of  con¬ 
gealing  into  ice,  is  excellently  fitted  for  this  purpofe.  And  hence  we 
fee  that  thofe  trees  which  contain  it  in  the  greateft  plenty,-  are  ever¬ 
greens.  A  tree  is  laid  to  grow  old,  when  Yis  cloggYi  and  choak’d  up 
by  its  own  oil.  Thus  we  conftantly  obferve  that  the  oldeft  trees,  as 
pines,  firs,  &c.  are  iuffocated  by  their  own  fat  or  turpentine,  where¬ 
with  their  bark  is  fo  fluffed,  that  the  juices  can  no  longer  circulate,  nor 
refpiration  be  continued  in  them;  at  which  time,  therefore,  they  muff 
neceflarily  dye,  as  an  old  man  does  when  fuffocated  with  his  own  phlegm. 
And  in  this  manner  I  have  my  felf  feen  old  fir-trees  perfectly  choak’d 
by  the  large  quantity  of  oil  or  pitch  that  was  block’d  up  in  their  bark. 

£.  from  hence  we  may  learn,  that  vegetables  contain  the  greateft 
quantity  of  oil  when  they  leaf:  abound  in  fait,  when  the  feed  is 
fully  ripe,  when  the  flowers  are  gone,  and  the  leaves’  fallen  off. 
Hence  skilful  architeds  conftantly  order  their  timber  to  be  cut  in  the 
winter  feafon ;  as  proving  then  moft  durable,  and  free  from  the  worm. 
For  all  wood  is  durable  according  to  the  proportion  of  the  oil  or  ro- 
fin  it  contains.  Thus  guaiacum,  and  the  red- wood  ufed  for  cabinets, 
will  endure  for  many  ages.  But  when  we  would  gather  vegetables 
for  the  fake  of  their  fait,  we  muft  take  them  in  the  fpring  feafon,  ••  be¬ 
fore  they  bear  fruit;  for  during  the  autumn,  the  fait,  with  the  other 
juices,  fails  down  into  the  roots ;  fo  that  a  pound  of  the  wood  of  the 
lime-tree,  or  -vine-cCittings,  taken  and  burnt  to  afhes  in  the  month 
of  Ottober,  will  not  yield  fo  much  fait  by  a  third  part,  as  the  fame 
quantity  wou’d  do  in  the  month  of  April. 


PROCESS 


IX. 


Exhibiting  the  manner  of  obtaining  the  native  Oils  of  vege¬ 
tables  by  expreflion,  in  the  treatment  of  Sweet-Almonds. 

i.  A  K  E  fweet-almonds,  or  any  other  hind  of  ripe  nuts,  or  feeds ,  that  The 

1  have  been  gently  dry’d  in  the  f?adey  and  grind  them ,  together  with 
their  skins ,  into  a  kind  of  pafle  or  powder ;  which,  being  fie  ft  expofed,  for  feme 
time  to  the  free  vapor  of  hot  water ,  is  to  be  put  into  firong  linen  bags ,  or  firain - 
ers}  and  fo  placed  between  two  warm  iron  plates ,  and  committed  to  a  firong  prefis , 

which  > 
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which  being  gradually  J c reived  tight ,  the  oil  will  run  from  the  fubjett,  fuck  as  it 
originally  praexijled  therein. 

Horn performa-  2.  The  fubje&s  of  this  procefs  fhould  be  fully  ripe,  at  which  time 
Ik  to  advan-  are  moft  un&uous ;  otherwife  a  faline  matter  might  predomi- 

**s  '  nate  iii  the. oil:  and  \\s  necelfary  to  dry  them,  or  by  flopping  up 

the  ftalk,  to  hinder  the  water  from  riling  into  them  from  the  earth  ; 
or  elfe  they  would  afford  an  emulfion  infiead- of  an  oil.  The  vapor 
of  the  water,  whereto  they  are  ordered  to  be  expofed,  ferves  to  open 
the  body  of  them,  refolve  the  oil,  and  free  it  from  its  cells.  The  heat¬ 
ing  of  the  iron  plates  conduces  to  the  fame  purpofe :  but  care  muft  be 
had  that  they  are  not  made  too  hot ;  for  in  that  cafe  they  would  give 
an  empyreumatical  tafle  and  fmel)  to  the  oil ;  which  is  very  difagree- 
able,  and  ought  by  all  means  to  be  avoided.  And  if  thefe  cautions  are 
•  duly  obferved,  a  native  oil  may  be  expreffed  from  any  kind  -of  nuts  or 
feeds,  or  other  parts  of  vegetables,  tho’  they  appear  ever  fo  dry  or  de- 
ftitute  of  oily  matter. 

The  Nature  of  3-  The  oils,  thus  frefli  expreffed,  retain  in  fome  meafure  the  nature 
the  production,  of  the  vegetables  ;  from  whence  they  were  obtain’d  ,*  but  contain  only 
a  fmall  proportion  of  the  native  fait  and  fpirit  of  the  plant;  whence  fdftie 
of  them  appear  much  of  the  .fame  general  nature.  Thus  the  expreffed 
oil  of  muftard-feed  is  fweet  and  mild,  and  does  not  differ  greatly  from 
the  expreffed  oil  of  olives  :  whereas,  that  gain’d  from  it  by  diflillation, 
being  thereby  mix’d  with  the  falts,  is  very  pungent,  acrimonious  and 
aperitive.  But  all  of  them  upon  being  long  kept,  grow  rancid,  lofe  their 
mild  and  gentle  nature,  and  become  exceeding  (harp,  corrofive,  in¬ 
flammatory,  cauftic  and  poifonous.  Thus  if  the  oil  of  our  prefent  pro¬ 
cefs,  that  of  fweet-almonds,  were®  to  {land  in  a  hot  place,  or  in  the 
open  air,  fora  fortnight  or  three  weeks  in  the  fummer-feafon,  it  wou’d 
have  a  very  pungent,  naufeous  tafte,  and  if  drank,  occafion  violent 
inflammatory  diforders  ;  for  it  is  then  as  great  a  cauftic  as  euphorbium 
itfelf  *.  And  this  may  be  the  reafon  why  the  bile  in  animals,  which 
is  an  uncluous  humor,  when  too  long  detain’d  becomes  fo  fharp 
and  corrofive,  as  to  occafion  terrible  diforders.  Whenever,  therefore, 
a  phyfician  prelcribes  the  ufe  of  expreffed  oils,  let  him  be  careful  to 
order  that  they  be  frefh-drawn,  The  fat  of  a  human  body  appears 
to  confift  of  fuch  oil  as  that  of  this  procefs ;  and  what  is  very  furpri- 
zing,  feems  to  be  readily  made  from  vegetables,  which  contain  but 
very  little  of  it.  Fafture-grafs  affords  the  leaft  quantity  of  oil  of 
any  vegetable  we  know  ;  yet  oxen,  by  feeding  upon  this  alone,  will 
turn  almoft  wholly  into  fat  and  oil.  Whence  we  have  but  little  reafon 

*  Apothecaries  eannnot  be  too  careful  in  the 
choice  of  the  exprefsM  oils,  fo  frequently  pre- 
-fcribed  in  pleuritic  arid  ether  inflammatory 


cafes  :  the  ill  fuccefs  fo  often  met  with  in 
fuch  diftempers  may  fometimes  be  owing  to 
a  negled  herein. 

to 


73 


Trocefjes  upon  Vegetables. 

to  expect  the  cure  of  an  un wieldly  fatnefs.in  the  body,  from  the  ufe 
of  a  lean  diet ;  or  from  any  thing  elfe  but  falling,  labour,  and  borrow 
of  the  mind  ;  tho’  fea-falt,  fal-ammoniac,  vinegar,  fugar,  and  the- like 
refolvents,  are  allow’d  to  be  ferviceable  therein. 

4.  The  medicinal  virtues  of  vegetable  oils,  thus  freih  exprefs’d, Its  Medicinal 
are  lenient,  relaxing,  anodyne  and  balfamic.  For,  having  no  acrimony V!:tliCS' 
of  their  own,  they  abate  the  force  of  it  in  the  body,  relax  the  fibres, 
make  them  flexible .  and  pliant,  open  obftrudiops,  imooth  the  paffages, 
heal  up  wounds,  caufe  dry  fcabs  and  efchars  to  fall  off,  & c.  Hippocrates ,  in 
cafe  of  violent  pain,  recommends  a  draught  of  Inch  exprefs’d  oiis,  with 
water.  Thus  the  oil  of  fweet-almonds,  when  externally  applied,  afluages 
the  violent  pain  of  any  part  that  has  been  over-ftretch’d  ;  and  if 
rubbed  upon  a  mufical  firing,  would  buffer  it  to  be  flretched  out 
longer,  than  it  otherwibe  could,  without  breaking.  So  likewibe  when 
the  skin  is  befmear’d  therewith  in  the  bmall-pox,  or  a  burning  fe¬ 
ver,  ’tis  of  very  great  fervice  in  relaxing  the  pores.  The  bame  me¬ 
dicine  proves  excellent  albo  in  all  bpafmodic  and  inflammatory  cabes,  as 
the  quinby,  pleuriby,  convulfions,  &c.  Frefh-dra  wn  linfeed  oil  is 
greatly  commended  in  fits  of  the  colic,  i  flammation  of  the  lungs, 
and  pains  of  the  flomach  and  kidneys ;  and  the  expreffed  oil  of  muftard- 
beed  in  all  cabes  of  the  {lone ;  being  taken  in  the  quantity  of  an  ounce  or 
two,  as  there  is  occafion. 

PROCESS  XX. 

Exhibiting  the  manner  of  obtaining  Vegetable  Oils  by  Emul- 
fion  ;  in  the  treatment  of  Sweet-Almonds. 

i,  Tf  inflead  of  committing  the  almonds ,'  or  other  proper  fubjeSl,  prepared  The  frccefs. 

after  the  manner  of  the  nineteenth  procefs ,  to  the  prefs ,  they  veers 
gently  ground  with  clear  warm  water ,  in  a  marble  mortar ,  their  oily  part 
would  diffolve  therein  into  a  fweet ,  thick,  turbid ,  milky  liquor ,  in  every  re - 
fpeEly  when  framed  off,  like  the  chyle  in  an  animal  body  ;  and  which  we  call 
ah  Emulflon. 

2.  This  emulflon  may  be  prepared  from  all  manner  of  nuts  and  m  nature. 
feeds,  but  from  no  other  parts  of  a  plant.  The  operation  takes 
out  from  the  fubjed,  the  oil,  and"  whatever  elfe  is  boluble  in  warm 
water  ;  whence  the  emulflon  muft  contain  borne  quantity  of 
fait.  And  if  the  remains  be  now  fqueez’d  in  a  prefs,  they  will 
afford  no  more  oil,  which  by  the  motion,  or  attrition,  required 
to  fit  the  fubjed  for  this  procefs,  is  fo  broke  and  attenuated,  as  rea- 

K  *  dily 
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dily  to  mix  with  water,  and  turn  it  to  a  milky,  white,  faponaceotiSj 
mealy  liquor.  •  ^ 

Nature  of  the  3.  If  this  liquor  be  differed  to  reft  for  the  fpace  of  five  or  fix  hours,” 

production.  jn  a  cool  feaibn,  or  four  in  a  warm  one,  it  will,  like  the  chyle  of  the 
human  body,  fpontaneoufly  feparate  into  two  different  parts  ;  a  cream, 
or butyraceous  matter,  which  floats  on  the  top;  and  a  whey,  or, 
aqueous  part,  which  remains  below,  arid  Coon  turns  of  a  blue  colour 
and  grows  four.  Whence  we  may  learn,  that  emulfions,  when  pre- 
fcnbed  as  medicines,  ought  never  to  be  kept  above  fix  hours  in  the 
winter,  and  four  in  the  fummer,  before  they  are  made  ufe  of. 

Mechanical  ufe  4.  This  operation,  in  a  fimple  and  wonderful  manner,  explains  the 
of  the  procefs.  a£p10tl  0£  the  mouth,  cefophagus,  ftomach  and  inteftines,  upon  the  ali¬ 
ment  taken  in.  Two  actions,  with  their  effects,  cannot  be  imagined 
more  alike,  in  all  their  circumftances,  than  thefe.  The  things  we 
principally  feed  on  are  mealy  feeds,  or  bread,  fruits,  &c.  upon  all 
which,  the  teeth  and  jaws  ad  as  the  peftle  and  mortar  in  our  pre- 
ient  procefs  ;  only  nature  makes  ufe  of  the  faliva,  bile,  and  pancreatic  juice 
for  the  menftruum  ;  whilft  our  artift  employs  nothing  but  water.  The 
ftomach  and  inteftines  are  the  prefs,  driven  by  the  force  of  the 
periftaltic  motion  ;  and  the  ladteal  vefi'els,  theftrainer,  to  feparate  the  pure 
emulfion  from  its  feces,  or  chaffy  matter  which  remains  behind  in  the 
inteftines.  Whence  we  have  the'  reafon  why  the  chyle  is  white,  rather 
than  of  any  other  colour ;  namely,  becaufe  the  fair,  oil,  and  water  of 
our  food  are  mix’d  and.  blended  .together,  in  fuch  a  particular  man¬ 
ner  as  always  conftitutes  whitenefs  in  liquors,-  or  turns  them  into 
emulfions  ;  tho’  the  food  itfelf  might  originally  be  black,  or  of  any 
other  colour.  ' 

aff Vdswithre  Cfence  we  may  underftand,  (1.)  The  origin  and  rife  of  oil,  both 

gird 5 to  natu-  in  vegetables  and  animals.  The  alimental  juices  of  vegetables  being 
ml  philofophy  fuck’d  in  by  their  abforbing  veffels,  driven  about  by  the  force  of 
and  medicine,  circulation,  and  agitated  by  the  heat  of  the  fun,  at  length  depo- 
jfite  their  more  unduous,  thick,  and  glutinous  parts  in  their  pafiage, 
or  in  proper  cells,  deftin’d  by  nature  to  receive  it.  After  the  fame 
manner  in  animals,  this  oily  fubftance  is  taken  in  along  with  their 
food,  and  at  length  depofited  in  the  adipous  cells;  for  we  have  be¬ 
fore  obferved,  that  no  vegetable  fubftance  is.  nutrimental,  except  it 
contains  fome  proportion  of  oil  :  even  grafs  abounds  therewith,  efpe- 
cially  in  its  feed  ;  Co  that  being  thoroughly  mixed  with  the  faliva, 
it  turns  milky  ;  and,  accordingly,  there  are  fome  men  would,  grow  fat 
th o’ they  lived,  perhaps,  only  upon. bread  and  water.  (2.)  The  na¬ 
ture  and  ufe  of  native  vegetable  oils.  (3.)  The  manner  where¬ 
in  they  may  be  changed  into  a  milky  liquor.  (4.)  The  difference 
there  is  between  them  and  other  vegetable  oils,  gain’d  by  diftillation; 
which  will  more  fully  appear  hereafter.  (5.)  The  origin  and  com- 
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petition  of  chyle  and  milk  in  the  human  body  ;  with  the  means  to 
increafe  the  latter  in  nurfes.  Milk ’appears  .to  differ  from  chyle  only 
as  having  been  more  concocled,and  containing  a  larger  proportion  of  fait, 
which  renders  fome  part  of  it  convertible  into  curd,  or  a  cafeous  fub- 
fiance,  which  neither  chyle,  nor  an  emulfion  is  capable  of  Milk,  there¬ 
fore,  is  an  oily,  vegetable  matter,  circulated  firft  in  plants,  then  in 
animals,  and  capable  of  being  reduced  into  a  thick  curdy  fubftance, 
and  a  thin  waterifh  one,  which  is  called  whey.  This  milk,  if  it  finds 
no  opportunity  of  palling  off  in  its  own  natural  form,  turns  to  fat,  or 
goes  away  with  the  urine  and  Iweat,  which  is  moll  commonly  the  cafe 
in  men  ;  for  they  generate  milk  as  well  as  women,  tho*  they  have  not 
their  velfels  fo  well  difpofed  to  feparate  it  from  the  blood.  ’Tis  alfo 
obfervable  of  milk,  that  the  longer  it  circulates  in  the  animal  body, 
the  more  it  lofes  of  its  own  vegetable  nature,  and  puts  on  that  of 
the  animal.  Hence  the  rank  talle  in  the  cheefe  of  Liege ,  which  is  made 
of  the  fecond  milk,  orthat  drawn  from  the  cow  an  hour  after  (he  has  afford¬ 
ed  her  firft  meal.  Both  the  chyle  and  milk  can  only  be  compofed  of 
thofe  parts  of  the  food  which  are  foluble  in  the  faliva,  bile,  and  other 
juices  of  the  body,  and  capable  of  being  exprelfed  out  by  maftica- 
tion,  or  the  force  of  the  llomach  and  inteftines ;  fuch  are,  in  particu¬ 
lar,  all  mealy  feeds,  and  oleaginous  food  that  will  readily  dilfolve  in 
water,  or  the  fluids  mademfe  of  as  drink.  ( 6 .)  Laftly,  we  may  hence 
underftand  why  milk  and  chyle  are  fo  apt  to  turn  acid  ;  for  this  is 
the  property  of  vegetable  juices,  which  alfe<5l  a  kind  of  fermentation, 
and  to  which  the  chyle  and  milk  of  animals  are  very  nearly  allied. 


PROCESS  XXI. 

'Exhibiting  the  'method of  obtaining  Vegetable  Oils  by  Co&ion  5- 
from  an  Example  in  the  Remains  of  the  two  preceding  pro - 
ceffes, 

i,  T  when  by  either  of  the  two  preceding  procejfes  the  native  oil.  feerns  The  procefs. 

to  be  entirely  expreffed ,  or  drank  up  from  the  fubjeEl ,  the  remains 
be  for  a  long  time  boiled  in  water ,  over  a  flrong  fire ,  there  will  appear 
fwimming  on  the  furface ,  an  untluous  matter ,  partly  in  the  form  of  froth , 
and  partly  in  that  of  a  fat  fubftance  ;  which  being  lightly  feumm’d  off  as  it 
rifes ,  and  put  to  the  refl ,  will  at  length  amount  to  a  confiderable  quantity 
of  oil. 

2.  This  was  firfl:  obferved  by  the  excellent  M.  Homberg  •  and  if  any  re-  how  performs 
cent,  and  very  un&nous  vegetable  fubftances  were  to  be  thus  treated,  bh  to  advm- 
■  ■  K  2  fuch  ta2e' 


7  6 


The  nature  oj 
the  production. 


The  prccefs  car¬ 
ried  higher. 


The  procefs. 


How  perform- 
able  to  advan¬ 
tage. 


Procejfes  upon  Vegetables. 

fuch  as  almonds,  cocoa-nuts,  (Tc.  they  would  afford  two  thirds  of  their  ori¬ 
ginal  quantity  in  oil.  And  fuch  bodies  as  will  not  afford. their  oil  by 
expreflio.n,  or  by  grinding  them  with  water,  may,  by  this  method  of  coc- 
tion,  be  made  to  yield  it  in  plenty.  Thus  feveral  fruits,  plants,  and 
feeds,  and  particularly  beans,  being  gently  dried  and  bruifed,  will,  by 
boiling,  give  out  a  copious  oil. 

'  3.  The  Gils  obtained  after  this  manner,  have  all  the  general  proper¬ 

ties  of  exprefs’d  oil,  but  retain  nothing  of  the  peculiar  virtues  of  the 
fubjed  ;  for  thefe  either  fly  off  in  the  operation,  or  remain  in  the 
decodion.  They  contain  a  combuftible  matter,  which  is  ufually  found 
in  extracts,  and  cannot  be  rendered  volatile  by  boiling;  and  whatever 
is  not  volatile,  with  regard  to  the  degree  of  fire  here  employed,  muff  ftay 
behind,  either  in  the  fubjed  or  decodion. 

4.  If  the  decodion  be,  at  length,  exhaled  away  to  the  confidence 
of  an  extrad,  it  will  be  found  to  contain  a  large  quantity  of  fait ; 
which  being  detained  by  the  water  of  the  decodion,  could  not  rife 
to  mix  with  the  oil. 


PROCESS  XXII. 

Exhibiting  the  manner  of  obtaining  the  Native,  or  Effential 
Oils  from  the  Leaves  of  Vegetables,  by  diftillcttion ;  in  the 
treatment  of  the  leaves  of  Rofemary. 

I.  KE  the  leaves  of  rofemary,  or  any  other  plant,  gathered  in  per - 

i  feci  ion,  and  gently  diy  them  in  the  fade,  till  the  more  fluid  part 
of  their  water  is  exhaled  away ;  then  cut  or  bruife  them,  and  pour  thereon 
ten  times  their  own  quantity  of  pure  rain-water,  acidulated,  or  made  grate¬ 
fully  acid  with  a  little  oil  of  vitriol ;  and  thus  let  them  fiand  in  digejlion, 
with  a  very  gentle  heat,  for  three  or  four  days ;  and  afterwards  diflil  off  the 
water  with  a  brisk  fire,  till  it  begins  to  run  infipid  or  acid ,  as  in  the  common 
cafe  of  diflillation ,  before  deferibed  ;  for  the  effential  oil  of  the  plant  will  come 
all  away  with  the  di fill’d  water ;  from  which  it  may  be  feparated  after  the 
manner  which  we  fbatt  floor tly  deliver*. 

2.  All  manner  of  plants,  with  their  feveral  parts,  as  flowers,  feeds, 

•  bark,  wood,  &c.  are  fit  to  undergo  this  procefs;  but  efpecially  the 
aromatic  and  oily  vegetables.  Even  grafs,  thus  treated,  would  afford 
fome  quantity  of  oib  tho5  (lowly,  and  with  difficulty.  But  thofe  fub- " 
jeds,  or  parts  .of  vegetables,  are  the  moft  proper  to  be  treated  in 
this  manner  which  are  highly  odoriferous,  when  their  more  watry 


*  See  the  thirty-fid  procefs. 
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part  is  by  gentle  exiccation  driven  away.  For  which  reafon,  the  flowers  de- 
lign’d  for  it,  (hould  be  gathered  whilft  they  arecrifp,  or  before  they  open 
and  expand  themfelves  entirely ;  and  the  leaves,  before  they  are  fully 
unfolded.  Thefe  fubjeds  ought  always  to  be  dried  gently  in  the 
(hade,  becaufe  the  heat  of  the  fun,  in  exhaling  their  fuperfluous  wa¬ 
ter,  would  carry  away  a  great  part  of  their  fine  volatile  oil  too  ; 
leaving  the  reft  united  with  the  fixed  oil,  and  unfit  to  be  diluted  or 
foftened  with  warm  water.  Thus. .mint  gathered  dn  the  month  of 
May  or  June,  and  gently  dried,  will  yield  a  greater  plenty  of  oil  than  at ' 
any  other  feafon;  tho3  it  may  at. all  times  be  had  fit  for  diftillation.  But  the 
oil  of  this  procefs  comes  over  more  light  and  fubtile,  tho*  in  much 
lefs  quantity  from  the  flowers,  than  it  does  from  the  leaves  of  plants. 

3.  The  whole  fecret  of  the  digeftion  confifts  in  this,  that  after  the  fub¬ 
jed  has  once  been  a  little  dried,  it  may  again  be  foften’d,  fo  as  to  re¬ 
lax  the  fibres  of  the  veflels  containing  the  oil,  that  it  may  eafily  be 
melted  down,  and  come  out  readily,  after  thofe  velfels  are  buvft 
by  the  heat.  Spirit  of  fea-falt,  oil  of  vitriol,  .or  any'  other  acid 
fpirit  is  added,  to  the  rain-water  to  fetch  out  the  unduous  parts  of 
the  fubjed,  preferve  the  whole  from  putrefying  by  fo  long  a  digeftion, 
and  keep  in  the  natural  fcent  thereof,-  which  would  otherwife  be  loft, 
and  a  fetid,  or  difagreeable  one  be  found  in  its  ftead.  This  method 
ought  more  particularly  to  be  obferved  in  diftilling  the  oils  of 
very  coftly  plants,  becaufe  it  doubtlefs  increafes  their  quantity  conft- 
derably  :  not  that  it  adds  to  the  oil ;  but  as  there  are  two  kinds  of  it 
in  plants,  one  which  is  found  pure  and  unmixed  with  any  thing  elfe,  and 
another  which  is  united  with  the  matter  of  the  alkaline  fait  of  the  fubjed, 
the  acid  made  ufe  of  by  drawing  to  jtfelf  that  alkaline  fait,  fets  the 
oil  free  to  afeend  in  greater  quantity  with  the  diftilfd  water.  Thus 
were  I  to  diftil  cinnamon  for  its  oil,  I  would  firft  digeft  the  bark  with 
acidulated  water  for  fome  days,  and  then  the  operation,  as  Mr.  Rom¬ 
berg  has  taught,  will  be  much  more  gainful  and  advantageous.  But  the 
quantity  of  the  acid  to  be  added,  and  the  time  of  digeftion,  are. 
to  be  proportioned  to  the  clofenefs  and  fpecific  gravity  of’  the  fub¬ 
jed.  Thus,  when  we  are  to  diftil  dry  herbs,  whole  leaves  are  hard, 
or  brittle,  and  not  difpofed  to  unfold  themfelves  in  water,  or  give  out  their 
oil,  we  may  put  them  into  a  kind  of  brine,  or  rain-water  made  faline  with 
fea-falt and  then  digefting  them  for  a  proper  time,  as  a  week  or  two,  in 
a  clofe  vefl'el,  the  fubjed  will  thereby  be  lo  mollified,  as  eafily  to  part 
with  its  oil,  by  a  brisk  diftillation.  And  this  is  the  great  fecret  pradifed 
in  France  and  Germany ,  in  diftilling  the  oil  of  jafmin,  & c. 

4.  Another  fecret  with  fome  perfons,  in  order  to  increafe  the  quan¬ 
tity  of  their  eflential  oils  in  diftillation,  is,  inftead  of  common  water,  to 
pour  the  diftilfd  water  of  the  fubjed  back  upon  more  of  the  fame, 
or  even  to  ufe  the  cohobated  water  for  that  purpofej  .for  as  the  wa¬ 
ter 
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ter  impregnates,  or  fatnrates  itfelf  with  the  oil  of  the  plant  in  the  firft 
or  fecond  diftiilation,  it  can  afterwards  abforb  no  more ;  and  therefore 
leaves  the  reft  free  to  afcend  along  with  the  other  water  that  runs.  oft'. 
But  as  to  what  fome  authors  write  of  increafing  the  quantity  of  di- 
ftill’d  oils,  by  the  ufe  of  certain  mixtures,  as  if  they  by  that  means 
caufed  the  plant  to  afford  more  of'  it  than  what  it  naturally  con¬ 
tained,  kis  trifling  to  pretend  to  any  fuch  thing  ;  fince  ’tis  not  in 
our  power  to  create  oils,  but  only  to  feparate  them  from  the  fub- 
jeds  wherein  nature  has  lodged  them. 
new  to  be  con-  ^  ’Xis  particularly  requifite  here,  that  we  begin  the  operation  with 
a  brisk  fire,  which  is  another  means  of  increafing  our  quantity  of  oil ; 
for  thus  we  (hall  prevent  what  is  already  feparated  and  diifolved,  from  fal¬ 
ling  back,  entangling  with,  or  finking  into  thefubjedt  again;  which  ic  would 
do,  if  a  flow  fire  were  ufed.  But  we  muft  immediately  ftop  all  farther 
proceedings,  as  foon  as  ever  the  acid  liquor  begins  to  ruQ  ;  otherwife  we 
ihould  foul  our  oil,  and  caufe  it  to  grow  rancid.  When  the  flowers 
or  leaves  of  European  plants  are  made  the  fubjed  of  this  procefs,  the 
oil,  that  comes  over,  fwims  on  the  furface  of  the  water;  but  that  ob¬ 
tained  from  the  aromatic  vegetables  of  Afia  and  America  always  finks  to 
the  bottom  :  and  in  both  cafes  it  appears  of  a  different  colour,  and  is 
obtained  in  different  quantities,  according  to  the  nature  of  the  plant. 

6.  This  operation,  then,  appears  to'  be  performed  in  an  eafy  and 
mechanical,  manner.  For  the  oily  vefficules  of  the  plant  bein^g  firft 
foa'k’d  and  foften’d,  are  broke  by  the  adion  of  the  fire ;  or  their  con¬ 
tents  fo  diifolved  by  the  heat,  that  they  mix  with  the  boiling  wa¬ 
ter;  whence,  by  the  continued  adion  of  the  fire,  they  rife  in  the 
form  of  vapor,  along  with  the  water,  and  are  flopp’d  and  conden- 
fed  by  the  ftill-head,  and  'forced  to  run  out  cool  through  the  worm 
of  the  refrigeratory  ;  and  fo  a  liquor  comes  away  that  is  richly  im¬ 
pregnated  with  the  feent  and  tafte  of  the  fubjed.  The  degree  of  heat 
here  made  ufe  of,  being  no  more  than  that  of  boiling  water,  is  un¬ 
able  to  force  up^any  of  the  folid  parts  of  the  plant,  but  only  raifes 
fuch  as  are  liquid  and  volatile  ;  whence  the  oils  are  fuppofed  to  come 
away  pure,  not  greatly  differing  from  what  they  naturally  were  in 
the  plant  :  hence,  among  the  chemifts,  they  are  not  improperly  cal¬ 
led  eflential  oils ;  fince  they  perfedly  retain  the  tafte,  fmell,  and  fpe- 
cific  virtues  of  the  fubjed.  And  as  we  often  call  that  the  eflence  of 
a  thing,  which  by  its  properties  makes  it  known  from  all  others 
in  nature  ;  as  mint  is  diftinguifhed  from  wormwood,  by  its  pe¬ 
culiar  tafte  and  feent,  which  refide  in  its  oil ;  hence  fome  chemifts 
call  thefe  oils  the  quinteffences,  or  concreted  fulphurs  of  vegetables. 
They  can  be  obtained  by  no  other  means  befides  diftiilation ;  nor 
then  neither,  without  the  addition  of  water,  (which,  by  afeending  with 
them,  keeps  them  from  growing  rancid,  and  prevents  the  empyreuma)  and 
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the  ufe  o£  a  refrigeratory  to  condenfe  them.  Which  method  of  di- 
ftillation  being  unknown  to  the  antients,  they  were  never  acquainted 
with  the  great  virtues  of  thefe  eftential  oils,  as  vve  may  learn  from 
Galen. 


7.  If  thefe  oils  are  rectified,  or  briskly  diftilled  over  again  with  Effefa  of  con- 

frefh  water,  by  the  alembic,  they  become  much  purer  and  finer ;  u  for' 

continually  leaving  fome  proportion  of  earth  behind  them,  and  lo-  U'r' 

fing  a  part  of  their  fpirit.  The  water,  which  thus  comes  over  along 
with  the  oil,  retains  the  perfect  tafte  and  fmell  thereof ;  and  at  length, 
after  repeated  re&ifications,  becomes  fo  faline  as  to  precipitate  a  fo- 
lution  of  mercury-fublimate.  But  when  this  operation  is  often  re¬ 
peated,  the  oils  lofe  confiderably  of  their  quantity,  and  grow  almoft 
infipid.  By  diftilling  ten  ounces  of  the  elfential  oil  of  anifeeds  fix 
and  twenty  times  over,  with  frefh  water,  I  reduced  it  to  two  and 
a  half.  And  thus  if  the  oil  of  cinnamon  were  frequently  to  be  di¬ 
ftilled  in  the  fame  manner,  the  water  that  runs  off  would  appear 
milky,  and  the  oil  diminifh  in  its  quantity  ;  fo  that  at  length,  by 
this  means,  it  would  entirely  free  itlelf  of  its  fpirit,  fait,  and  earth, 
and  be  reduced  to  a  very  little  portion  of  a  fattifh  fubftance,  re- 
fembling  wax.  After  the  fame  manner  thefe  oils,  being  barely  fhook 
in  water,  would  refolve  themfelves  into  four  parts,  viz,,  the  native 
fpirit  of  the  plant,  a  fait,  which  diffoives  in  the  water,  a  fapona- 
ceous  fubftance,  or  a  mixture  of  oil,  and  fait,  and  an  earth. 

8.  Thefe  oils  being  diftill’d  frequently  over,  per  fe ,  in  a  clean  glafs^.*"0/* tI}e 
retort,  feem  wholly  convertible  into  mere  fixed  and  infipid  earth  ArOuUM0‘J' 
for  let  the  operation  be  ^peated  ever  fo  often,  there  will  c:n- 

remain  at  the  bottom  of  the  retort  fome  quantity  of  fuch  an  earth. 

This  was  firft  difeovered  by  the  excellent  Mr.  Boyle ,  who  made  the  ex-  ' 
perimcnt  with  oil  of  turpentine,  and  oil  of  anifeeds  ;  and  conftantly- 
found  it  to  fucceed,  tho’  the  diftillations  were  repeated  a  very  great 
number  of  times;  fo  that  from  a  pound  of'  his  fubjeft,  fcarce  an 
ounce  remain’d  unconverted  into  a  pitchy  matter,  or  black  earth.. 

This  wre  find  deliver’d  in  that  admirable  piece  of  his,  where-  he  un¬ 
dertakes  to  (hew,  that  chemical  principles  are  tranfmutable  .into  one. 
another.  And  the  like  experiments  with  thefe  have  been  made  at 
Paris ,  even  upon  the  moft  rich,  precious,  and  coftly  aromatic  oils  of  Afia, 

The  fame  thing  is  alfo  obferved  by  Helmont ,  in  his  Aurora  Medici  no:  y . 
of  the  oil  of  human  blood  ;  which  being  diftili’d  a  number  of  times 
over  fucceflively,  always  leaves  a  quantity  of  earth  behind  it,  that 
cannot  be  rendered  volatile. 

9.  If  our  eftential  oils  be  diftilled  off  from  quick-lime,  calcin’d 
chalk,  or  the  like,  for  fix  times  running;  a  pound  of  them  will  af¬ 
ford  fifteen  ounces,  or  more,  of  phlegm,  or  water,  and  leave  not  above 
an  ounce  of  pure  oil  behind  in  the  retort,  as  M.  Romberg  has  experi¬ 
enced.  But  the  addition  in  this  cafe  being  renewed  every  time,  kis 
'  .  .  pofftble. 
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poffible  that  fome  fmall  quantity  o£  the  phlegm  may  be  afforded  by 
that. 

io.  When  thefe  oils  are  firft. lightly  digefted  with  alcohol,  or  a  pure  and 
high  rectified  fpirit  of  wine,  and  then  diftill’d  again  with  a  very  gentle 
heat,  as  that  of  the  Balneum  Maria-,  the  native  fpirit,  or  foul  of  the 
plant  lodged  in  it  before,  which  gave  the  tafte  and  fcent  to 
the  oil,  now  rifes  with  the  alcohol,  and  leaves  nothing  but  a  refinous, 
infipid,  and  fcentlefs  body  behind.  .  Thus  by  drilling  oil  of  cinna¬ 
mon,  for  inftancc,  with  pure  fpirit  of  wine,  we  may  bring  over  all 
that  was  fpecific  in  the  oil,  or  bark,  and  gave  the  peculiar  fmell 
and  tafte  whereby  each  of  them  was  diftinguifhed  from  other  bodies  ,* 
leaving  all  the  oil  untouched  at  the  bottom,  in  the  form  of  a  ro- 
fin.  And  thus  we  have  a  method  of  feparating  the  pure  foul  of 
plants  from  their  bodies.  We  ought  not  therefore  to  deride  the  an¬ 
cient  chemifts,  when  they  tell  us  we  are  to  feparate  the  foul  from  a 
fubjed  by  menftruums  adapted  to  the  work  ;  for  in  the  prefent  cafe  we 
fee  that  perfed  alcohol,  which  is  nothing  but  a  pure,  fubtile  oil,  draws 
to  itfelf  the  fine  fpecific  and  aromatic  part  of  the  cinnamon,  which 
conftituted  it  the  body  it  was.  Which  fpecific  part,  if  we  could  ob¬ 
tain  it  alone,  without  any  mixture,  might  properly  be  called  the  ef- 
fence  of  the  plant.  Some  of  the  moft  judicious  chemifts  have  called 
this  fpirit  the  offspring  of  the  fun,  on  account  of  the  phyfical  caufe 
of  its  produdiori.  And  tho’  it  has  been  their  fortune  to  be  laugh’d  at 
by  fome  men  for  this  ,*  yet  herein  they  fpoke  with  as  great  accu¬ 
racy  as  truth.  They  juftly  obferved  that  there  are  a  fpirit,  and  two 
kinds  of  oil  in  plants ;  the  one  a  glutin^is  body,  which  they  term’d 
fixing  fulphur,  and  the  other  a  volatile  oil,  wherein  the  fpirit  of  the 
plant  refides,  and  which  is  endued  with  a  cauftic  virtue  ;  for  if  ap¬ 
plied  to  the  tongue,  or  other  part  of  the  body,  it  burns  like  fire,  but 
when  wafh’d  in  water,  lofes  its  acrimony,  and  becomes  innocent. 
For  thus  ’cis  feparated  '  from  its  fpirit,  by  means  whereof  it  produ¬ 
ced  'fuch  effeds,  and  is  turned  to  an  infipid,  inodorous  oil ;  whence 
this  fpirit  may  not  improperly  be  called  a  creature  of  the  fun,  .  or  of 
fire.  But  farther,  the  moft  fiery  oils  are  thofe  which  come  from  the  * 
hctteft  countries ;  and,  indeed,  appear  to  be  nothing  but  a  parcel  of 
fire  wrapp’d  up  in  a  proper  unduous  matter,  fit  to  detain  it  ;  as 
•  hath  been  render’d  probable  from  fome  experiments,  not  long  fince 
made  in  England.  For  fome  gentlemen  of  the  royal-  fociety  found, 
that  if  a  little  oil  of  cloves,  or  cinnamon,  were  in  ever  fo  cold  a 
place,  mix’d  with  the  cold  fpirit  of  nitre,  they  would  immediately 
break  out  into  a. flame,  which  was  their  aromatic  part.  And  Helmont,  in 
.his  treatife  De  'Tribus  Princigiis ,  inftruds  us  how  to  know  when  plants 
abound  with,  and  when  they  are  deftitute  of  this  oil. 
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ii.  After  the  fame  manner,  any  aromatic  effential  oil,  being  long  ex-' 
pofed  in  an  open  veffel  to  the  free  air,  will  lofe  its  native  fpirit-,  and  : 
become  infipid  and  fcentlefs,  without  any  confiderable  lofs  of  weight. 
Thus  a  dram  of  the  effential  oil  of  cinnamon,  put  to  cover  the  bot¬ 
tom  of  fome  wide,  (hallow  veffel,  woifd,  in  a  few  days  time,  be  de¬ 
prived  of  itsfpecific  tafte  and  fcent,  by  the  air  which  we  fuppofe  to 
have  free  accels  thereto;  thoJ  during  that  time  its  diminifhed  weight 
would  fcarce  be  fenfible  upon  the  balance.  Hence  we  might  be  fur- 
nifhed  with  a  method  of  determining  the  quantity  of  this  native  fpirit 
in  the  elfential  oils  of  vegetables,  which,  according  to  Sandivogius ,  is  in¬ 
credibly  fmall,  or  not  more  than  one  part  in  three  thoufand  and  fix  hun¬ 
dred  of  the  plant.  And  that  this  proportion  is  not  rated  too  high,  will 
appear  by  the  following  experiment  •  which  I  made  on  purpofe  to  deter¬ 
mine  it.  From  a  pound  of  choice  biting  cinnamon,  I  drew  all  the 
oil  by  diftillation,  after  the  manner  cf  our  prefen t  procefs  ;  and  found 
all  that  was  funk  to  the  bottom  of  the  water  amounted  to  no  more 
than  ten  very  fmall  drops ;  as  ftis  the  nature  of  this  oil  not  to  fall  in 
large  ones.  Then  in  order  to  find  how  much  oil  was  contained  in  the 
milky  water  that  run  off  along  with  the  former  drops ;  I  let  fome  of 
them  fall  into  a  quantity  of  frefh  water,  till,  upon  fhaking,  it  appeared 
juft  as  milky  as  the  other;  and  making  my  calculation  accordingly,  I 
found  about  thirty  drops  of  oil  were  mixed  with  the  diftilled.  water ;  fo 
that  the  whole  quantity  of  oil  obtained  from  my  pound  of  cinnamon 
was  forty  drops.  In  the  next  place,  that  I  might  difcover  what  part 
of  this  quantity  was  owing  to  the  native  fpirit  of  the  cinnamon,  I  let 
fall  fome  drops  of  the  oil  upon  a  glafs  plate,  and  expofed  them  to  the 
air  ;  and  found,  in  a  few  months  time,  that  they  had  entirely  loft  both 
their  fmell  and  tafte,  fo  that  the  remaining  part  of  the  drops  could  not 
be  known  from  tallow,  or  any'  other  rancid  oil ;  yet  during  all  this 
time  it  had  loft  only  the  fortieth  part  of  its  original  weight :  whence 
we  may  pretty  fairly  conclude,  that  all  the  native  fpirit  which  gave  the 
aromatic  virtue  to  the  whole  pound  of  cinnamon,  amounted  not  to  above 
the  quantity  of  a  fingle  grain.  *  It  feems  to  be  the  office  of  the  re¬ 
maining  part  of  the  oil  to  preferve  and  detain  this  fine,  volatile  fpirit,  or 
reigning  principle  of  the  plant;  which  muft  needs  be  of  a  prodigious 
force  and  virtue,  fince  a  fingle  drop  of  the  effential  oil  of  cinnamon  (on¬ 
ly  one  fortieth  part  whereof  can  be  this  fpirit,  as  we  juft  now  faw,)  will 
communicate  a  rich,  aromatic  flavour  to  five  pints  of  wine;  or  if  the  fame 
quantity  be  firft  mixed  with  fugar,  and  fo  diffolved  only  in  common  wa¬ 
ter,  it  will  make  a  cordial,  which,  being  drank,  furprifingly  recruits  the 


*  It  appears  very  difficult  to  make  this  ex¬ 
periment  with  any  tolerable  accuracy  ;  becauie 
at  the  fame  time  that  either  fire,  air,  or  fpirit  ot 
wine,  a£ts  upon  the  oil,  fo  as  to  deprive  it  of" 
its  native  fpirit,  no  inconiiderable  quantity  of 
the  other  volatile  parts  of  the  oil  will  alio  be  ex¬ 


haled,  abforbed,  or  loft.  And  if  due  allowance 
be  made  for  this  confumption,  we  may  reduce 
the  animating  foul  of  plants  to  a  very  flender 
bulk  indeed  j  fo  as  to  make  it  feem  little  more 
than  an  aura,  a  halitus,  or  delicate  vapor ;  which 
is  entangled,  and  fetter’d  down  by  the  oil. 
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animal  fpirits,-  and  indantly  reftores  the  body  from  a  date  of  languor 
and  depreffion. 

12.  When  fome  of  thefe  eflential  oils  are  kept  for  any  long  time  in 
well-clofed  veflels,  they  appear  to  be  converted  into  a  kind  of  fait. 
This  is  principally  obferved  of  the  rich  AJiatico ils  ;  and  I  my  felf  have 
lately  feen  aninftance  of  it,  in  a  parcel  of  genuine  oil  of  cinnamon,  pre¬ 
sented  me  by  a  friend,  returned  from  the  Eajl-Indies  ;  and  which  had 
been  kept  for  the  fpace  of  fourfeore  years.  It  was  a  perfect  fait  that: 
would  difl'olve  in  water,  and  not  a  concreted  faponaceous  fubftance,  as 
1  had  formerly  been  apt  to  fufped,  and  have  feen  indances  of.  But 
this  is  a  curiodty  which  few  have  been  fo  lucky  as  to  fee ;  for  ’tis  true., 
as  M.  Hcmberg  fays,  that  the  fait  requires  a  great  length  of  time  to  form 
in ;  and  the  experiment  is  not  eafy  to  be  made  (dorter.  Not  to  men¬ 
tion  that  experiments  of  this  kind  would  require  the  purfe  of  a  prince. 
Celfus ,  however,  obtained  a  dghtof  the  fait  of  cinnamon,  in  the  idand 
Ceylon ,  upon  opening  a  veffel  full  of  the  oil  wherein  it  was  (hot :  and 
podibly  the  ancients  had  a  way  of  converting  this  fait  of  cinnamon,  in¬ 
to  a  done;  which  Helmont  affures  us  may  be  done,  by  a  long  continued 
circulation.  But  this  phenomenon  is  hardly  to  be  expeded  in  the  crude, 
unripened  oils  of  Europe. 

Thyficalconclu -  13.  Hence  we  may  obferve.  (1.)  That' the  tade  and  feent  of  plants- 

fions  from  the  noc  at  ap  depend  upon  their  oils,  properly  fo  called,  but  entirely 

process.  Up0n  the  native  lpirit  redding  in  them  :  which  being  fo  exceeding  fmall 
in  quantity,  gave  occadon  to  Ludovicus  to  call  it  Scintilla  fpirituofa,  the 
fpark  of  life.  Whence  he  was  of  opinion  that  if  we  coukl  get  it  out 
of  a  vegetable,  pure,  and  by  it  felf,  we  (hould  then  have  the  real 
quintedence  thereof ;  and  fo  by  giving  a  dngle  drop  to  two  of  the 
quintedence  of  any  fubjed,  do  as  much  in  the  cure  of  didempers,  as 
we  could  by  giving  very  large  quantities  of  them  in  fubdance.  (2.) 
That  the  tadesand  feen ts  of  the  waters  didilled  from  vegetables  depend 
upon  the  fame  caufe ;  part  of  the  native  fpirit  being  mixed  with  the 
oil,  and  detained  in  them  by  it.  (3.)  That  there  are  two  kinds  of 
oils  in  plants ;  viz,,  a  light  one,  which  is  the  proper  vehicle  of  the 
native  fpirit,  and  a  dxed  one,  which  appears  to  be  the  fame  in  all  fub- 
jeds,  and  ferves  as  a  glew  to  the  terredrial  part.  (4.)  That  the  oils  ob¬ 
tained  from  vegetables  by  didillation  are  fuch  as  pre-exided  in  the 
fubjeds.  And  (5  )  That  thefe  eflential  oils  may  be  changed  both  into 
earth  and  water. 

Medicinal  iir -  14.  All  thefe  didilfd  edential  oils  are  acrid,  hot,  inflammatory, 

tuts  and  ufes  °/refre(hing,  cardiac,  attenuating,  and  dimulating ;  upon  which  accounts 
•  the  production.  tjley  are  Gf  admirable  ufe  in  didempers  proceeding  from  a  cold  caufe, 
or  in  the  diforders  incident  to  old-age,  efpecially  when  the  body  abounds 
with  phlegm  ;  and  alfo  in  cafe  of  intermitting  fevers,  proceeding  from  a 
lencor,  and  not  having  their  cold  fits  didind  and  regular ;  in  hvderic, 
hypochondriac,  colical,  and  flatulent  cafes,  from  a  cold  caufe ;  or 
whenever  the  nervous  fibres,  or  animal  fpirits  feem  torpid,  and  want  to 

be 
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be  excited.  But  being  highly  inflammatory,  their  u(e  is,  by  all  means* 
to  be  avoided  in  all  diftempers  proceeding  from  a  hot  or  acrid  caufe,  or  e- 
ven  where  there  is  only  a  lufpicion  of.  an  inflammation,*  or  the  juices  of 
the  body  are  already  too  much  thin’d  and  diifolved  in  their  texture.  Every 
thing  is  called  acrid,  which  caufes  pain  when  applied  to  the  bare  nerves 
of  the  body  ;  upon  which  account  it  is  that  we  fay  thefe  eflential  oils  are 
acrid.  They  are  alfo  hot^md  inflammatory,  becaufe  when  applied  in 
any  conflderable  quantity  to  the  skin,  they  excite  a  great  degree  of 
heat,  and  an  a&ual  inflammation  attended  with  pain.  Thus  a  drop  of 
the  eflential  oil  of  cloves,  let  lie  upon  any  part,  would  eat  into  the 
fleih,  and  caufe  an  efehar.  And  a  very  moderate  quantity  of  any  of 
them,  if  drank,  wotfd  prefently  inflame  the  ftomach  and  inteftines. 
Thefe  oils  are  fo  refrefhing,  that  by  being  barely  fmelt  to,  or  tafted, 
they  immediately  reftore  a  perfon  from  the  molt  languid  or  deprefled 
Hate ;  and  prove,  when  mixed  with  fugar,  and  diifolved  in  water,  a 
noble  and  inftantaneous  cordial,  reviving  or  recruiting  the  animal  fpi- 
rits.  They  have,  moreover,  a  great  attenuating  and  refolving  power, 
by  means  whereof  they  infinuate  themfelves  into  any  vifeid  matter,  and 
break  or  diflolve  it  away ;  at  the  fame  time  that  they  ftimulate  and  ex¬ 
cite  the  fibres  of  the  nerves  and  mufcles,  to  difeharge  and  throw  it 
off,  when  lodged  or  impafted  in  them ;  whence  alfo  they  raife  the  fpi- 
rits,  and  give  a  brisk  motion  to  the  nervous  fluids.  For  this  reafon 
they  cannot  but  be  highly  proper  in  all  diftempers  from  a  cold  caufe, 
where  the  circulation  is  languid,  and  the  juices  vifeid.  But  befides 
thefe  general  properties,  of  which  all  the  eflential  oils  of  vegetables  par¬ 
take,  they  have  all  fomething  peculiar  to  themfelves,  as  containing  the 
fpecific  virtues  of  the  plants ;  fo  far  as  thefe  are  difcoverable  by  our 
fenfes.  Thus  the  eflential  oil  of  mint,  for  inftance,  acfs  in  the  body  by 
the  general  properties  of  all  eflential  oils,  and  alfo  by  thofe  which  are 
peculiar  to  it  felf,  and  diftinguifh  it  from  the  oils  of  other  vegetables. 
And  upon  thofe  two  principles  of  adion  depend  all  the  virtues  of  plants. 
Thus  the  oil  of  favin  is  peculiarly  adapted  to  provoke  the  menftrual 
flux,  when  obftruded  by  any  vifeid  caufe,  and  a  want  of  force  in  the 
circulation.  The  like  is  alfo  proper  in  any  vifeid  or  cold  diforders  of 
the  uterus,  being  taken  in  the  quantity  of  three  or  four  drops  in  fu¬ 
gar,  or  any  proper  vehicle;  which  is  a  medicine  that  will  alfo  forward 
and  promote  the  exclufion  of  the  foetus ,  when  the  delivery  is  retarded 
by  any  cold  caufe,  or  weaknefs  on  the  fide  of  the  mother :  but  it  ought 
only  to  be  given  where  there  is  a  want  of  ftrength ;  otherwife  it  might 
do  mifehief,  by  ftimulating  too  much.  The  eflential  oil  of  rue  is  good 
againft  the  epilepfy,  when  it  proceeds  from  a  relaxation  of  the  nerves  ; 
that  of  mint,  for  a  weak  and  cold  ftomach,  and  to  ftop  a  vomiting  ; 
that  of  juniper  againft  the  cold  feurvy,  and  the  nephritic  pains  pro¬ 
ceeding  from  it;  that  of  lavender,  in  cafe  of  convulfions,  the  falling- 
ficknels,  the  palfy,  vertigo,  weak  nerves,  and  all  cold  diforders  of  the 
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head ;  that  of  fennel  for  cold  flatulencies  in  the  ftomach  and  inteftines, 
or  when  they  are  weak  and  unable  to  perform  their  office :  the  oils  of 
tanfey,  wormwood,  and  the  lefler  centory  are  powerful  remedies,  and 
almoft  fpecific  for  worms  in  the  body ;  oil  of  rofes  excellently  refrefti- 
es  the  languid  fpirits  ;  oil  of  citron-peel  prevails  againfl  the  palpitation 
of  the  heart ;  oil  of  baulm  againfl:  melancholy,  proceeding  from  a 
cold  catife  ;  and  the  eflential  oil  of  cinnamon  is  a  noble  hyfteric;  and 
in  fainting-fits,  from  want  of  motion  in  the  fpirits,  a  moft  power¬ 
ful  cordial. 

PROCESS  XXIII. 

Exhibiting  the  manner  of  diftilling  EflTential  Oils,  per  veficam, 
from  the  Flowers  of  vegetables  -y  by  an  example  in  Camomile- 
Flowers. 


She procefs.  i.  IT  FT*  fine  camomile -flowers ,  fully  ripe ,  gathered  early  in  the  morning,  and 

Jj i  gently  dried  in  the  /hade ,  J land  in  digefkion,  with  a  fujficient  quantity  of 

pure  rain-water  to  cover  them ,  for  the  fpace  of  four  and  twenty  hours  ;  and  af¬ 
terwards  proceed  to  diflillation,  in  the  manner  of  the  preceding  procefs.  "That 
which  runs  off  firfl  will  be  a  water ,  retaining  the  perfeEl  rank  fmell  and  tafie  of 
the  flowers  :  then  follows  a  water  impregnated  with  a  fine  az,ure  oil ;  and  at 
length ,  if  the  diflillation  be  continued ,  a  clear  or  acid  liquor ;  which  is  by  no 
means  to  be  mixed  with  the  former.  (2.)  IVow  flrongly  prefs  out  the  decoElion 
from  the  flowers,  and  pour  it  back ,  together  with  all  the  odorous .  water  and 
oil  that  was  before  diflilled  off,  upon  frefh  flowers ;  adding  alfo,  if  there  be  oc - 
cafion ,  a  little  more  rain-water.  Suffer  all  to  digefl  for  twenty-four  hours  more ; 
and  then  diflil  off  the  water  and  oil,  as  before.  And  by  this  means,  if  the 
operation  be  frequently  repeated,  you  may  at  length  obtain  a  very  large  quantity 
of  oil ,  in  a  high  degree  poffeff.ed  of  the  tafie,  fcent  and  virtues  of  the  flowers. 


eicm  perform- 
mble  to- advan¬ 
tage,. 


2.  The  native  fpirit  of  plants  generally  feems  to  refide  in  no  part  fo 
much  as  in  their  flowers ;  for  which  reafon  they  ought  to  be  gathered 
and  dry’d  with  great  caution  for  this  operation.  But  there  are  fome  of 
them,  which  tho*  they  prove  exceedingly  odoriferous,  yet  afford  but  a 
very  fmall  quantity  of  eflential  oil,  by  diflillation,  unlefs  they  are  for  a 
long  time  firfl  digefted  with  water,  made  (harp  by  fpirit  of  vitriol,  fpi¬ 
rit  of  fait,  or  the  like.  And,  indeed,  we.  conftantly  obferve,  that  the 
more  odoriferous  any  flower  is,  of  the  more  native  fpirit  it  contains, 
the  lefs  eflential  oil  it  affords;  as  is  evident  in  jafmin-flowers,  lilies,  &c. 
Thus  the  oil  of  damask  rofes,  on  account  of  its  fcarcity,  and  the  great 
labour  and  expenfe  required  to  obtain  it,  was  formerly  fold  as  dear  as 
gold;  and  even  efteemed  by  fome  people  as  a  non-entity.  But  M.  Horn- 
berg  has  fhewn  us,  that  if  fuch  rofes  be  digefted  for  a  month  in  acidu¬ 
lated  water,  they  will  afford  a  very  confiderable  proportion  of  oil;  tho’ 
otherwife  a  large  parcel  of  them  would  yield  fcarce  any  at  all  by  di- 
flillation.  Tis  very  obfervable,  that  the  eflential  oils  of  plants  differ  in 
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their  colour,  with  the  nature  of  the  fubjed ;  thus  the  oil  of  our  pre- 
fent  procefs  is  of  a  fine  blue  or  azure;  that  of  wormwood,  green;  that 
of  mint,  yellow,  or  gold-coloured ;  that  of  lemmon-peel  pale,  &c. 

3.  The  medicinal  virtues  of  our  oil  of  camomile  are  carminative,  and  virtues  and  t£ 
anti-colical,  which  render  it  ferviceable  in  flatulent  cafes ;  and  if  it 
mixed  with  the  extrad  prepared  from  the  remaining  decodion,  after  the M  lM' 
diftillation  is  over,  it  affords  a  medicine  for  agues  or  intermitting  fe¬ 
vers,  fcarce  inferior  to  the  Peruvian  bark ;  being  endowed  with  an  ad¬ 
mirable  diaphoretic  and  refolving  quality.  A  dram  of  the  extrad,  mix’d 
up  with  two  or  three  drops  of  the  oil,  may  be  given  two  or  three  hours 
before  the  fit  is  expeded,  in  order  to  prevent  it :  or,  other  wife,  we  may 
exhibit  it  after  the  fame  manner  as  the  bark, 

PROCESS  XXIV. 

'Exhibiting  the  manner  of  diftilling  Efifential  Oils  from  Seeds 
and  Berries,  per  veficam  ;  by  an  Example  »Fenne  l- 
Seed. 

1.  np  A  KE  fennel-feed,  gathered  on  a  clear  day ,  when  fully  ripe,  andrhe  procefs 
I  carejully  dry  d  in  the  /hade,  and  fet  it  to  digejfl  for  fourteen  days  in  fo 
much  rain-water,  acidulated  with  oil  of  vitriol,  or  made  f aline  with  common  fait, 
that  it  may  commodiou/ly  fwim  about  therein ;  and  afterwards  diflil  off  the  wa¬ 
ter,  exa&ly  in  the  manner  direSled  above ;  and  the  oil  will  come  away  along 
with  it :  but  obferve  to  let  the  fire  be  gentle  at  the  firfi. 

2.  All  manner  of  aromatic  feeds  and  berries  are  proper  fubjeds  for  what  fubjetis 
this  procefs  ,•  fuch  as  cummin-feed,  anifeed,  juniperrberrieSj.CTc.  which  are  fit  for  it. 
will  afford  a  very  large  proportion  of  oil :  whence  it  appears  that  thefe  parts 
v  of  vegetables  are  very  oleaginous  and  unduous.  And  this  gives  us  to 
fee  the  reafon,  why  the  feeds  of  vegetables  are  capable  of  remaining 
perfed  in  their  tafte  and  fcent,  and  fit  for  vegetation,  during  fo  long  a 
feafon  as  we-  find  they  do,  when  guarded  from  too  great  a  quantity  of 
moifture  and  heat.  For  the  large  quantity  of  oil  they  contain,  defends  the 
embryo  from  all  the  violence  and  injuries  it  would  othertvife  receive 
from  the  air  or  water,  with  whatever  is  contained  therein.  Every  feed 
contains  a  little  feminal  plant,  or  embryo  in  the  middle,  between  its  two 
lobes,  which  ferve  as  a  placenta  uterina,  and  contain  little  veficles  of  oil 
to  defend  and  prelerve  it ;  but  when  once  any  moifture  comes  to  pene¬ 
trate  thefe  lobes,  the  feminal  plant  begins  to  fhoot  and  grow;  but  vvhilft 
'  thefe  lobes  remain  dry,  or  unaffeded  by  the  moifture,  whether  of  the 
air  or  earch,  they  defend  the  embryo,  as  trees  are  kept  from  the  winter^ 
cold,  by  the  oil  which  is  then  plentifully  lodged  in  their  bark.  But 
when  any  feed  comes  to  be  fteeped  in  water,  the  moifture  gets  into  it,. 
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rarities  the  oil,  and  caufes  the  feed  to  fwell,  open,  cleave  into  two  parts, 
and  then  the  oil  is  gradually  confumed,  or  drained  out  of  its  cells. 
And  if  at  this,  or  any  other  time,  the  feed  fhould  be  deprived  of  its 
native  or  pretiding  fpirit,  5t would  no  longer  be  fit  for  vegetation.  Thus 
if  any  feed  be  once  put -to  foak  in  water,  and  afterwards  dry’d,  then 
foak’d  again,  and-committed  to  the  ground,  it  will  never  flhoot,  but  dye 
and  moulder  away ;  becaufe,  by  this  means  the  native  fpirit,  which  (hou'd 
give  motion  to  all  its  parts,  having  been  fet  loofe  from  the  oil,  is  now 
flown  off.  But  by  keeping  vegetable  feeds  in  a  dry  place,  this  effed  will 
be  prevented  :  and  thus  fome  kinds  of  grain  may  be  preferved  in  a  ftatc 
of  perfection  for  ten,  twenty,  or  thirty  years,  and  ftill  be  tit  to  grow  a- 
gain,  when  fown.  And  hence  alfo  we  may  fee  a  reafon  why  fruits 
(hould  be  endowed  with  a  certain  proportion  of  oil,  as  we  find  they 
are. 

3.  In  diftilling  off  the  oils  from  fome  feeds,  as  particularly  thofe  of  a- 
nife,  caraway,  daucus,  &c.  after  the  manner  of  our  prefent  procefs, 
we  find  the  oil  apt  to  flick  in  the  worm,  and  clog  it  up  with  a  thick 
poncreted  matter ;  to  prevent  which  ’tis  neceflary  to  leave  the  worm  for 
fome  depth  uncovered  with  the  water  of  the  refrigeratory,  that  the  heat 
thereof  may  melt  the  oil,  and  carry  it  down  into  the  receiving  velfel  be¬ 
low.  Or  if  that  be  not  fufficient,  we  muft  diflblvethe  coagulated  matter, 
by  running  hot  water  thro*  the  worm.  This  concreted  matter,  or  oil, 
is,  in  reality,  no  other  than  the  camphire  of  the  feeds ;  for  camphire  is 
not  peculiar  to  any.  one  tree  or  vegetable ;  but  all  aromatic  plants 
produce  their  camphire,  which  is  only  the  native  oil,  by  length  of 
time  concreted  and  hardened  into  a  white,  fat,  tranfparent  mafs,  called 
by  that  name.  Thus  the  oil  of  feveral  plants  in  the  ifland*  Ceylon ,  and  par¬ 
ticularly  that  which  diftilsfrom  the  cardamom-feed,  is  almoft  wholly  con¬ 
verted  into  camphire.  And  this  may  ferve  to  fnew  us,  that  our  effen- 
tial  oils  muft  needs  be  very  rich  in  their  nature,  as  greatly  participa¬ 
ting  of  the  aromatic  parts  of  vegetables and  being,  in  reality,  but  a 
fluid  kind  of  camphire. 

PROCESS  XXV. 

Exhibiting  the  manner  of  obtaining  Native  Oils  from  the 
rich  and  hot  [pices  of  India  ,•  by  the  treatment  of  Indian 

Cloves. 


The  procefs,  I 


Igefl  entire  Indian  cloves ,  that  have  never  been  robbfl  of  their  native 
oil ,  in  twenty  times  their  own  quantity  of  rain-water ,  for  the  f Pace  of 
four  and  twenty  hours ;  then  commit  them  to  the  alembic ,  and  proceed  as  in  the 
preceding  proceffes ,  and  there  will  run  off  a  thicki  milky ,  odoriferous ,  and  aro¬ 
matic  water ,  of  a  fiery  tafie ,  and  containing  a  very  large  proportion  of  oil \  which 

will 
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will  Jink  to  the  bottom  of  the  water,  and  prove  fo  intolerably  hot  and  fiery ,  as  not 
fafely  to  be  touched  with  the  tongue.  (2.)  When  the  hot  aromatic  water feems 
to  be  all  run  off,  pour  frefh  upm  the  remainder ,  and  repeat  the  di filiation,  to 
draw  all  the  oil  out  of  the  fubjeSl  ;  and  at  laft  there  will  run  off  a  clear ,  acid 
liquor,  very  different  from  the  former,  which  is  to  be  kept  feparate  by  it  felf. 


2.  The  vegetables  which  grow  in  the  hotteft  countries  are  always  of  the  hov>  terform- 
moft  aromatic  and  fiery  nature,  and  afford  the  heavieft  and  hotteft  oil s^le  to  advan* 
by  diftillation.  Thus  the  effential  oils  of  cinnamon.  Winter  s-bark,  ga-r^’ 
langal,  pepper,  cardamoms,  ginger,  C ’7c.  feem  to  be  concentrated  fire;  • 

for  when  applied  to  the  skin  of  the  human  body,  they  burn  like  a  cauftic. 

Eut  among  all  the  aromatic  productions  of  the  Indies,  none  feems  to 
abound  more  in  oil  than  cloves;  for  which  reafon  they  require  thegreat- 
er  quantity  of  water  in  their  diftillation.  But  they  feldom  come  to  us, 
till  they  have  been  deprived  of  their  oil ;  the  beft  part  whereof  is  com¬ 
monly  drawn  from  them  in  the  Indies ;  after  which  they  are,  perhaps, 
mixed  up  with  fome  that  are  better,  which  communicate  to  them  their 
fmell  and-tafte,  and  make  them  appear  as  we  commonly  find  them:  but 
naturally  they  are  fo  very  unftuous,  that  their  oil  may  be  exprefs’d,  and 
made  to  drop  from  them  by  the  fingers.  Nor  does  any  oil  appear  to  be 
of  a  more  fiery  nature  than  this  of  cloves;  for  if  mixM  with  twice  its 
own  quantity  of  fpirit  of  nitre,  it  will  turn  to  flame  in  an  inftant.  And 
by  being  barely  kept  for  a  few  days  in  the  open  air,  it  lofes  all  its  hot, 
aromatic  virtue ;  and  the  remainder  becomes  rough  and  una&ive.  The 
high  price  at  which  both  this  and  other  aromatic  oils  of  the  Indies  are 
fold,  frequently  occafions  them  to  be  adulterated  with  oil  of  almonds, 
or  the  like  ;  but  the  cheat  may  eafily  be  difcovered,  by  the  want  of  their 
due  fpecific  gravity,  or  their  flow  defcent  in  water. 

3.  The  cloves  which  remain  after  this  procefs  is  perfom’d,  appear  to  have 
loft  ail  their  tafte  and  fcent,  but  when  foakM  in  frefh  water,  fiwell  and  re¬ 
cover  their  natural  bulk ;  which  gives  occafion  to  their  being  fometimes 
fold  fo  cheap  at  Amfterdam  :  for  his  very  eafy  to  throw  a  parcel  of  frefh 
cloves  among  thofe  which  have  thus  been  robbed  of  their  oil,  and  put 
them  off  for  genuine. 

4.  This  oil  made  into  an  elaofaccharum,  and  mixed  with  wine  or  wa-  Medtcmal  ufes- 
ter,  affords  an  admirable  remedy  for  women  in  labour ;  or  in  cafe  of  lan- 

gour  and  faintnefs  during  the  time  of  their  lying-in  :  Tis  alfo  of  very 
great  fervice  to  alleviate,  or  put  by  the  fit  of  an  intermitting  fever. 
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PROCESS  XXVI. 

v 

. 'Exhibiting  the  manner  of  difUlling  Effential  Oils  from  the 
Barks  of  Vegetables ;  by  an  example  in  Cinnamo  n. 

The  procefs.  i.  ^  jp'O  a  pr°Per  quantity  of ftrong,  frejh,  fragrant,  weighty  and  biting  cinnamon^ 

N  1  broke  into  final/  pieces ,  pour  ten  or  twelve  times  its  own  quantity  of  the 
.  difiilled  water  of  cinnamon ,  acidulated  with  fpirit  of  vitriol ,  and  proceed  imme¬ 
diately  to  difiillation ,  as  in  the  former  cajes ;  and  there  will  run  off  a  very 
thick  and  whip  odoriferous  water ,  which,  being  received  in  a  pure  veffel,  will  de- 
pojite  an  oil  of  a  golden  colour,  and  of  an  exceeding  pungent  and  fiery  tafle.  (2.) 
Pour  freff  boiling  water  frequently  upon  the  remains,  to  prevent  any  empyreuma, 
and  to  bring  off  the  whole  quantity  of  the  oil :  and  continue  doing  thus,  till  the 
clear ,  injipid  or  acid  liquor  begins  to  come  ;  which  is  fo  apt  to  corrode  the 
fill- head ,  and  thereby  gain  an  emetic  quality.  The  oil  will  be  found  only  in  a 
finall  quantity  ;  the  difiilled  water  being  very  richly  impregnated  with,  the  refl  *. 

How  perform-  2.  If  you  would  increafe  the  quantity  of  your  oil,  add  a  large  pro- 
able  to  advan- portion  of  fait,  or  oil  of  vitriol  to  the  water  firft  poured  upon  the  fub- 
tagc.  je&  .  for  pucj1  an  addition  has  the  power  to  volatilize  vegetable  oils  :  f 

and  let  all  the  water  made  ufe  of  be  what  has  already  been  diftilled 
from  cinnamon,  and  retains  the  perfect  fcent  and  tafte  thereof.  Thofe  barks 
which  even  in  the  cold  prove  odoriferous  and  volatile,  need  no  previous 
digeftion;  but  may  directly  be  fubmitted  to  the  operation ,-  as  the  bark  of 
faftafras,  for  inftance,  and  our  prefent  fubjed  cinnamon :  for  a  long  di¬ 
geftion  would  rather  confume  than  preferve  their  volatile  oil.  But  all  the 
barks  to  be  diftilled  for  their  oil,  Ihould  be  taken  from  the  boughs,  or  near 
the  roots  of  old  trees,  during  the  autumn,  or  the  beginning  of  win¬ 
ter  ;  for  then  the  bark  abounds  moft  with  gum,  rofin,  or  balfam :  but 
in  hot  countries  the  w'ood  often  contains  as  much  oil  as  the  bark.  When 
the  bark  of  any  tree  proves  hard,  being  firft  carefully  dryd,  it  may  be  (ha- 
ved,  or  reduced  to  a  grofs  kind  of  powder,  and  digefted  in  falt-water, 
to  make  it  afford  its  oil  to  greater  advantage  ;  by  which  means  it  may 
be  brought  to  yield  a  larger  quantity  than  the  wood  of  the  fame  tree, 
and  appears  poflefted  of  greater  virtues. 

4.  The  remains  of  our  iubjedt,  after  diftillation,  no  longer  retain  the 
leaft  fmell  or  tafte  peculiar  to  cinnamon,  but  are  now  asauftereandfcentlefs, 
as  if  they  were  the  bark  of  an  oak  :  they  retain,  indeed,  their  own  na- 

*  Glauber  has  a  way  of  obtaining  the  rich  ous  or  phlegmy  part  of  the  fpirit;  from 
and  coftly  vegetable  oils,  to  profit,  with  Ipi-  which  it  may  readily  be  feparated,  without 
rit  of  fait  alone  ;  which  he  pours  upon  the  lofs 


fubjedf  and  diftils  in  a  land  heat;  all  the  oil 
thus  commodioufly  riling  along  with  the  aque- 


f  It  alfb  feems  to  mix  with  them,  and  fome- 
what  alter  their  natural  flavour. 

tural 
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tural  form,  but  nothing  more..  Yet  even  this  property,  when  cunningly 
made  ufe  of,  will  turn  to  advantage  ;  for  cinnamon,  thus  treated,  may 
be  dried  and  mixed  among  fome  that  was  never  fubmitted  to  diftillation, 
or  but  in  a  fmall  degree ;  and  fo  be  fold  undifcovered  in  large  par¬ 
cels. 

Theeffential  oil  of  cinnamon  is  exceeding  ftrong  and  fiery;  a  fingle Medicinal  vir- 
drop  of  it  being  enough  to  burn  the  tongue,  and  caufe  a  gangrene.  j^tuesandufes  of 
fervant-maid  being  once  fet  to  look  after  fome  of  this  oil,  as  it  flood  o-*  H 
ver  the  fire,  unluckily  clapped  a  little  of  it  to  her  mouth,  with  the  end 
of -her  finger,  as  it  happened  to  run  down  the  fide  of  the  veflel ;  which 
immediately  burnt  her  lips,  jaws,  and  all  the  parts  of  her  mouth,  like 
fire;  whence  agangrene  prefently  followed,  and  in  two  days  after,  notwith- 
ftandingall  the  means  that  could  be  ufed  to  prevent  it,  death.  But  when 
this  oil  is  properly  ufed,  or  mix’d  with  fugar,  and  fo  diluted  in  wine  or  wa¬ 
ter,  ’tis  a  moft  admirable  cordial ;  at  once  both  warming  the  body,  and 
railing  the  fpirits.  Not  only  the  oil,  but  alfo  the  firft  running  of  the  * 

water  affords  an  incomparable  remedy  in  all  the  cafes  peculiar  to  wo¬ 
men;  and  efpecially  where  the  perfon  is  of  a  cold  conftitution. 

P  R  O  C  E  S  S  XXVII. 

Exhibiting  the  manner  of  diftilling  Effential  Oils  from . 
Woods;  ^  an  example  in  Sassafras. 

ii  T")  Educe  [affafras-wood  to  chips ,  or  {havings,  pour  thereon  a  fujfici-  The  proce/s. 

X\  ent  quantity  of  rain-water ;  and  immediately  proceed  to  difiillativn ,  as 
in  the  (afe  of  barks  or  feeds. 

•  • 

2.  Thofe  woods,  which  are*  very  aromatic,  and  eafily. yield  their  oil,  How'perfornt- 
efpecially  if  they  be  light  and  fpongy,  fuch  as  our  prefent  fubject,  need^  t0 
only  be  lhaved  thin,  and  put  to  the  rvater,  in  order  to  prepare  them  for  ta^e‘ 
diftillation.  But  thofe  which  are  folid,  clofe,  dry,  and  heavy,  fuch  as 
lignum  aloes ,  lignum  vita,  rhodium,  lignum  ferri,  Indian  cedar,  (from 
whence  drops  myrrh,  and  the  balfam  capivi)  the  cedar  of  Lebanon ,  box, 
fnake-wood,  &c.  ought  to  be  very  Iongdigefted  in  falt-water,  or  water 
impregnated  with  a  confiderable  proportion  of  fome  acid  fpirit,  and 
that  in  velfels  well  clofed,  to  loofen  the  oil,  and  make  it  ready  to 
afcend  by  diftillation.  The  fpace  of  feveral  weeks  is  fometimes  requi- 
fite  to  prepare' the  fubje&s  for  this  operation.  Thus,  if  that  heavy 
wood  rhodium,  which  affords  fo  fweet  an  oil,  or  balfam,  were  to  be 
boiled  ever  fo  long,  and  a  water  diftilled  from  it,  a  very  inconfiderable 
quantity  of  oil  would  be  thereby  gained  ;  till  once  its  body  was  un¬ 
lock’d  and  open’d  by  a  previous,  and  long-continued  digeftion.  But 
when  ground  to  a  courfe  kind  of  powder,  and  put  to  fteep  for  the  fpace 
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.  of  two  months,  -with  a  proper  quantity  of  acidulated  water,  .in  very  clofe 
veflels,  it  will  copioufly  give  out  its  incomparable  oil  in  diftiilation; 
Any  of  thcfe  foiid  and  ponderous  fubjedts  being  thus  prepared,  and 
•  diftilled  in  the  fame  manner  as  was  formerly  faid  of  feeds,  will  freely 
afford  their  oil,  tho*  in  a.  lefs  proportion  than  thofe  ;  but  generally  in 
the  greater  plenty,  as  they  are  more  odorous,  and  of  greater  fpecific 
gravity,  with  refpect  to  one  another. 

' fvbat fhbjecls  3.  Ail  thofe  woods  which  contain  any  quantity  of  turpentine,  rofin, 
fire  Vjl  fated  gum,  or  un&uous  matter,  are  proper  fubjeds  for  this  procefs  ;  but  thofe 
which  (boot  apace,  or  grow  in  damp  or  watery  places,  as  the  wil¬ 
low,  the  lime-tree,  the  poplar,  &c.  are  very  unfit  for  it ;  being  foft 
and  fpungy,  and  affording  but  a  very  fmall  quantity  of’oil.  The  trees 
which  grow  between  the  tropics  are  generally  fit  to  diftil  for  oil,  which 
proves  fo  heavy  as  to.  fink  in  water,  and  render  the  liquor  they  afford 
in  diftiilation  exceeding  white  and  milky.  And,  in  general,  the  hea¬ 
vier  and  more  denfe  the  woods  are,  the  more  oil  they  afford  by  the 
treatment  of  pur  prefent  procefs;  and  the  more  porous,  brittle  and  crumbly 
they  become,  after  they  have  once  undergone  it.  The  wood  of  thofe 
trees  which  is  cut  when  they  are  grown  old,  as  alfo  that  fell’d  whilfl: 
they  were  very  young,  or  in  the  fpring-feafon,  gives  but  a  fmall  pro¬ 
portion  of  a  lefs  perfect  oil,  by  diftiilation  ;  in  comparifon  of  what 
that  does  which  was  cut  in  the  firfb  of  the  winter,  from  a  middle- 
aged  tree,  and  afterwards  gently  dried. 

The  fhyfical  4.  And  this  may  give  us  to  underftand  whence  the  weight,  dura- 

doclrine  it  af-  bility,  hardnefs,  native  balfams,  and  rottennefs  of  wood  proceed.  The 

fords,  gravity  of  any  wood  is,  without  difpute,  proportionable  to  the  quan¬ 

tity  of  oil  it  contains.  Thus  lignum  vita,  that  naturally  finks  in  wa¬ 
ter,  will  float  thereon  after  its  oil  is  extraded  by  diftiilation;  whilfl 
the  oil  itfelf  will  prefently  fall  to  the  bottom.  And  ’tis  a  general 
rule,  that  the  leafl  oily  woods  are  always  -the  lighteff  ;  and  vice  verfa. 
.The  oil  of  vegetables,  therefore,  appears  to  be  their  heaviefl  part. 
All  the  woods  that  are  durable,  contain  a  large  proportion  of  oil;  but 
thofe  which  cannot  long  remain  uncorrupted,  a  fmall  one.  Thus  any 
utenfils  made  of  the  lime-tree,  for  inftance,  which  greatly  abounds  with 
water,  and  but  little  with  oil,  will  fcarce  laft  longer  than  a  year  ;  whilfl; 
thofe  of  guaiacum,  cedar,  &c.  which  are  copioufly  flock’d  with  oil, 
hardly  fuftain  any  damage  by  time.  Whence  the  antients  chofe  to 
build’  their  {hips  of  cedar.  The  more  any  wood  is  filled  and  fwelled 
with  oil,  the  harder  it  conftantly  proves  ;  of  which  we  may  have  a 
plain  inftance  in  the  lignum  vita ,  by  comparing  two  pieces  of  different 
ages  together;  for  the  oil  turning  to  a  kind  of  gum,  or  ftrong  flinty 
matter  in  the  older,  keeps  all  its  parts  firmly  conne&ed  together,  and 
renders  the  whole  body  of  it  compact  and  foiid.  Whence  its  effential 
oil  is  obtain’d  with  difficulty  ;  and  proves  too  hot  and  fiery  to  be 
ufed  in  medicine,  without  a  deal  of  caution.  The  native  balfam  of 

woods. 
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woods,  or  that  which  fweats  fpontaneoufiy  from  the  growing  tree, 
and  afterwards  aflumes  the  form  of  a  rofiri,  gum  or  pitch,  is  nothing  but 
the  oil  of  the  vegetable,  made  to  flow  out  of  its  fubj’ed  by  the  heat 
of  the  fun,  which  then  conflenfes,  and  fixes  it  into  a  more  folid  form. 

Wood  is  fubjed  to  two  different  kinds  of  fottennefs ;  that  from  the 
worm,  and  that  from  a  lofs  of  its  oil  by  exhalation.  The  worm,  whofe 
body  and  probofcis  are  both  exceeding  fofc  and  tender,  has  a  furprifing 
power  of  piercing  the  hardeft  wood  ;  where,  feeding  upon  the  oil  lodged 
in  the  cells,  it  gradually  reduces  the  remaining  part  to  powder.  Length  of 
•time  gives  an  opportunity  to  the  fun,  the  air,  and  other  caufes 
to  ad  upon  the  fubftance  of  wood,  and  by  degrees  exhale  its 
oil  and  volatile  parts,  fo  as  at  laft  to  leave  only  a  foft,'  crumbly  fub¬ 
ftance  behind,  as  we  fee  in  that  rotten  wood  which  has  a  luminous 
property  ;  or  elfe  into  a  kind  of  a(hes,  as  if  the  fubjed  had  been  cal¬ 
cined  by  the  fire.  And  both  thefe  fpecies  of  rottennefs  are  obferved  to 
affed  fuch  woods  the  fooneft,  as  leaft  abound  with  oil ;  fuch  are  elder, 
willow,  &c. 

5..  Hence  we  fee,  that  the  wood  defigned  for  fewel,  and  all  mecha-  its  phyficat 
nical  and  medicinal  ufes,  the  building  of  (hips,  &c.  ought  to  be  cut  in  *ndmeAicmd 
the  winter-feafon.  All  timber-merchants  are  acquainted  with  this ;  and?-w’ 
accordingly,  when  they  require  wood  in  its  perfedion,  and  fit  for  fervice, 
they  have  it  brought  from  the  coldeft  regions,  where  the  trees  contain  a 
greater  quantity  of  oil,  than  in  fuch  as  are  hotter,  or  high  montaneous  • 
places,  which  are  always  cold.  The  larger  proportion  of*  fait  or  water 
any  wood  contains,  the  more  unfit  it.  is  for  the  ufes  of  the  (hip-wright, 
or  archited ;  and  therefore  they  never  chufe  to  cut  it  in  the  fummer, 
or  the  fpring,  when  trees  are  chiefly  faline  and  aqueous  ;  but  either  in 
autumn,  when  yet  there  is  fome  quantity  of  water  adhering  to  the  oil, 
or  in  the  beginning  of  the  winter,  when  the  pure  oil  is  condenfed  by 
the  cold,  and  compaded  with  the  wood,  to  defend  the  body  of  the  trees 
from  the  froft. 

6.  Having  feen  how  oils  are  obtainable  from  vegetables  by  e^ieff\ot\)jnmduclmto 
^mulfion,  codion,  and  diftillation  with  water,  we  are  next  to  (hew  the  the  next procefs, 
method  of  obtaining  them  pure,  as  they  exift  in  their  feveral  fubjeds, 
without  any  mixture  of  water,  and  by  no  greater  degree  of  heat  than 
that  which  makes  them  fweat  or  diftil  from  the  tree. 
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PROCESS-  XXVIII. 

Exhibiting  the  manner 'of  difiilling  the  pure  native  Oils  of 
Vegetables,  per  defcenfum  ;  by  an  example  W'  Indian 
Cloves. 


The  procefs.  j.  If  ET* fine,  frefb,  ripe ,  and  unBuous  cloves  be  lightly  bruifed,  put  into  a  . 

JLj  dean  linen  doth ,  and  ff pended,  for  feme  time ,  in  the  vapor  of  hot  water , 
to  foften  and  open  them ,  fo  that  they  may  the  more  readily  give  out  their 
oil  j  then  accommodate  and.  fafien  the  extremities  of  the  containing  cloth ,  to 
the  edge  or  rim  oj  a  deep  glafs  vejfel ,  and  fit  it  with  a  concave  cover  of  iron ,  and 
lute  the  juncture.  "Then  in  the  hollow  part  of  the  metalline  cover ,  flrew  fine 
fifted  afioes ,  and  place  upon  them  a  few  live  coals ,  that  may  gradually  heat  the 
fpice  all  round,  and  caufe  its  liquid  parts  to  drop  through  the  firainer ,  to  the 
bottom  of  the  containing  vejfel.  An  aqueous  vapour  will  firfi  defend,  and  _  ap¬ 
pear  in  the  form  of  water,  retaining  the  per  feel  fmell  and  tafle  of  the  cloves  ; 
and  afterwards  a  fmall  quantity  of  fine  and  excellent  effential  oil,  which  may  be 
increafed  by  augmenting  the  fire  ;  but  then  there  will  be  danger  of  giving  an  em- 
pyreumatical,  or  burnt  fmell  and  tafie  thereto. 


How -perform-  i.  All  the  aromatic  and  oily  parts  of  vegetables  are  proper  fubjects 
able  to  aiivan- f0r  this  procefs  ;  fuch  as  cinnamon,  mace,  nutmegs,  ginger,  pepper, 
ta£e°  the  roots  of  zedoary,  galangal,  angelica,  mafter-wort,  orange-peel,  ci¬ 

tron-peel,  &c.  which  being  gather’d  when  fully  ripe,  gently  dried,, 
bruifed,  and  treated  as  above  deferibed,  will  afford  a  fet  of  effential  oils, 
which  may  at  anytime  be  expeditioufly  prepared,  with  little  trouble  and . 
great  and  advantage  ;  thefe  oils  being  little  inferior  in  virtues  to  thofe 
acquired  by  diftillation,  per  veficam ;  only  for  want  of  water,  they  are 
apt  to  prove  empyreumatical ;  unlefs  the  fire  be  very  cautioufiy  regu¬ 
lated  :  which  inconvenience  is  eafily  avoided  in  the  other  cafe.  And  af¬ 
ter  the  fame  manner  is  pitch  and  colophony  obtain’d  in  large  quantities 
.  from  vegetables,  per  defcenfum-,  viz,,  by  placing  proper  parcels  of  fir-wood, 
for  inftance,  upon  a  grate,  and  lighting  a  fire°above,  which  drives  their 
rofin  or  gum  downwards  into  the  veffel  below. 

Corollaries  3.  We  may  learn  from  the  feveral. preceding  methods  of  obtaining  the 
^Tve’ettblP °^S  ^rom  vegetables,  (i.)  What  their  aromatic  virtues  properly  are, 
lilu  e  and  wherein  they  confift.  The  aromatic  virtue  of  a  plant  appears  to 
be  feme  infinitely  fmall  quantity  of  matter,  which  we  call  its  native 
fpirit,  lodged  in  the  peculiar  oil  thereof.  The  oil  itfelf  is  not  the  aro¬ 
matic  part  of  the  vegetable  ;  for  the  native  fpirit  may  be  perfectly  fepa- 
rated  from  that,  which  will  then  be  left  entirely  deflitute  of  its  particu¬ 
lar  tafte,  fmell,  and  fpecific  virtues.  And  hence  the  expreffed  oils  of 
fpices  are  not  fo  aromatic  as  thofe  they  afford  by  diftillation.  The  ex- 
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prefs’d  oil  of  nutmegs  is  like  wax,  and  without  that  ftrong  fcdnt  and 
'  tafte,  fo  predominant,  in -the  eflential  oil.  ^Tis  the  quantity  of  this 
prefiding  fpirit  that  .fets  the  difference  betwixt  the  hot  aromatic  plants 
and  the  cold  ones.  Thus-forrel  and  kali  contain  fo  little  of  it,  that  it 
feems  loft  therein,  or  fwallowed  up  by  the  abundance  of  acid  fait, 
with  which  they  abound.  But  fuch  plants  are  called  aromatic,  where¬ 
in  the  native  fpirit  is  fo  little  obfcured,  that  it  appears  to  be  the 
predominating  principle.  •  There  have  been  thofe  who  pretended  that  this 
aromatic  fpirit  was  owing  to  the  fait  of  vegetables;  but  in  reality,  that 
feems  to  have  little  or  nothing  to  do  with  it  ;  becaufe  there  are  feve- 
ral  plants  which  greatly  abound  in  fait,  yet  have  no  aromatic  virtue  ar 
all.  (2.)  What  manner  of  adionthe  fun  exerts  upon  aromatic  vegetables. 

The  common  adion  of  the  fun  upon  vegetables  diftipates  their  aqueous 
parts,  renders  their  falts  volatile,  diffglves  their  oil,  and  at  length  leaves 
little  in  them  except  their  glutinous  or  fixed  oil,  and  earth.  But  be¬ 
sides  this  general  adion  of  the  fun,  it  appears  to  have  the  power  of 
generating  this  aromatic  or  prefiding  fpirit  in  plants ;  for  this  is  never 
found  where  there  is  no  fire  ;  and  always  in  the  greateft  plenty  in  the 
hotteft  climates.  It  may,  indeed,  refide  in  the  feminal  principle  of  the 
plant ;  but  ,tis  always  cheriftiM,  brought  forwards,  and  increafed  by  the 
heat  of  the  fun.  There  are  few  aromatic  plants  to  be  found  near  the 
north  pole  ;  but  they  grow  plentifully,  and  in  very  great  perfedion, 
in  the  hot,  fouthern  climates.  (3.)  Whence  the  balfams,  rofins,  gums, 
and  tears  or  droppings  of  trees  proceed.  For  the  eflential  oil  of  vege¬ 
tables  being  prepared  from  their  nutriment,  and  lodged  in  proper  cells 
during  the  winter  feafon  ;  when  the  warm  weather  comes  on,  it 
is  agitated,  rarified,  heated,  made  to  burft  its  cells,  and  fweat 
out  at  the  bark  in  form  of  an  oil  or  balfam,  which  afterwards  har¬ 
dens  into  lumps  of  rofin,  or  gum,  of  particular  (hapes  and  fizes,  accord¬ 
ing  to  the  nature  of  the  fubjed,  its  juices,  and  the  quantity  that  comes 
out  at  once :  whence  we  are  furnifhed  with  camphire,  ftorax,  benjamin,  - 
labdanum,  &c. 

4.  We  now  proceed  to  ftiew  how  many  different  kinds  of  fubftances  are  intro  fa  3m  to 
obtainable  from  one  and  the  fame  vegetable  by  diftillation,  without  ther^  next  pro- 
.affiftance  of  water.  And  to  accomplifh  this,  we  fhall  make  choice  of  two  cejs' 
fubjeds  of  different  claffes,  under  one  or  the  other  whereof  all  vege¬ 
tables  may,  fo  far  as  my  experiments  reach,  which  were  carefully  made 
with  this  view,  be  commodioufly  ranged.  The  firft  is  that  of  thofe 
which  afford  a  volatile,  oleagihous,  acid  fait  in  diftillation ;  and  the 
other  of  fuch  as,  contrary  to  the -common  opinion  of  chemifts,  yield  a 
volatile,  alkaline,  oleaginous  fpirit  by  the  fame  means.  A  general .  ex¬ 
ample  of  the  former  will  be  afforded  us  by  lignum  vita,  and  of  the  latter  by 
muftard-feed. 
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PROCESS  XXIX. 

Exhibiting  the  method  of  analyfing. ,  or  refolding  dry ,  acid 
V EG  E  ft  A  B  L  E  S,  per  fe,  into  their  fever  al  component 
parts ,  viz.  a  Water,  two  kinds  of  Oil,  a  Vinegar,  -and  a 
Coal ;  by  an  example  in  Lignum  Vita?. 

I.  T7  ILL  a  glafs  retort  almofl  to  its  neck,  with  the  chips  or  dry  {havings  of 
JC  guaiacum  wood ;  apply  a  large  receiver  to  the  retort ,  lute  the  juntlure 
with  the  common  mixture  of  linjeed-meal  and  water ,  and  begin  the  diflillation 
in  a  fand  furnace ,  with  a  very  gentle  fire ;  augmenting  it,  by  degrees ,  up  to 
the  flrongefl  that  can  there  be  given :  and  thus  there  will  be  obtained,  (i.)  A 
large  quantity  of  a  clear  aqueous  liquor ,  or  water.  (2.)  A  red,  and  perfeSlly 
acid  liquor,  or  fpirit,  tho  mixed  with  oil,  and  retaining  fomething  of  an  empy- 
reumatical  tafle  andfmell.  (3.)  A  light  red  oil,  that  will  float  on  the  top  of 
the  former  water,  or  fpirit •  (4.)  With  a  fire  of  fuppreffion ,  that  is,  live  coals 
being  placed  all  around  the  retort ,  on  the  top  of  the  fand,  and  the  fire  below 
raifed  to  its  highefl  degree,  fo  as  to  make  the  fand  glow ;  there  will  come  over  a 
ponderous,  acid  fpirit,  together  with  a  black,  thick,  heavy ,  pitchy  oil,  that  finks 
to  the  bottom  of  all  the  former  liquors.  And,  luflly,  how  great  foever  the  fire 
be  now  made ,  there  will  remain  behind  a  black,  inodorous  coal,  ( retaining  about 
three  parts  in  four  of  the  original  weight  of  the  wood,)  which,  when  applied  to 
the  fire,  in  the  open  air,  flames  and  confumes  away  to  infipid  afbes. 

2.  The  fire,  at  the  firft,  fhould  be  no  greater,  than  that  one  drop  of 
the  watermay  follow  another,  at  fuch  a  diftance  of  time  as  will  allow  us  to 
count  twenty  ;  and  this  degree  is  not  then  to  be  increafed,  unlefs  the 
diftillation  inti  rely  ceafes.  The  firft  increafe  that  is  made  fhould  only 
haften  the  drops,  fo  that  ten  may  be  counted  in  the  fpace  between 
their  falling  one  after  another  ;  and  thus  we  are  to  proceed  gradual¬ 
ly,  till  at  laft,  by  a  fire  fupprefilon,  the  retort  be  made  red-hot. 

3.  The  acid  fpirit,  which  afcends  along  with  both  the  oils,  maybe  fe- 
parated  from  them  by  the  filtre  ;  and  the  oils,  left  behind,  be  purified  * 
by  the  mixture  of  water,  with  which  all  acids  readily  unite.  By  this 
means  the  two  oils  may  be  brought  together,  and  both  the  acid 
fpirits  united  into  one.  If  the  vinegar,  or  volatile  and  acid  fpirit,  thus 
diflilfd  and  feparated,  be  pour’d  upon  chalk,  it  ftrongly  boils  up  there¬ 
with,  and  diflolves  it  ;  and  if  diftill’d  off  from  it,  affords  almoft  an  equal 
quantity  of  an  infipid  water,  with  a  large  proportion  of  tranfparent  oil 
floating  thereon,  which  has  now  left  its  red  colour,  wherewith  it  tinged 
the  fpirit,  behind  in  the  chalk.  But  the  chalk  is  only  thus  colour’d  in 
its  fuperficial  parts ;  becaufe,  tho’  the  acid  is  readily  drank  into  the 
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pores  of  that  body,  any  thing  which  is  unduous  cannot  fo  eafily  pafs  them,  '  • 
and  therefore  remains  upon  the  furface.  'Tis  the  oil  which  thus  tinges 
the  fpirit  red  ;  for  if  they  are  buffer'd  to  hand  for  any  long  time  together, 
the  oil  will  fall  to  the  bottom,  and  leave  the  fphit  above  it  limpid. 

Hence  it  appears,  that  oil  and  acid  falts  exift  in  vegetables,  in  the  form 
of  a  foap  ;  and  that  there  are  acid,  oleaginous  foaps,  as  well  as  thofe 
which  are  alkaline  and  unduous.  And  this  is  the  reafon  of  the  great 
medicinal  virtues  of  thefe  a  id  fpirits :  'tis  their  faponaceous  nature  that 
renders  them  foTudorific,  diuretic  and  penetrating,  abfterfive,  ftimulat- 
ing,  and  refolving,  as  we  find  them  ;  whence  Mr,  Boyle ^  and  others,  pre- 
fcribe  them  in  the  quantity  of  a  dram,  when  any  extraordinary  motion 
is  to  be  excited  in  the  body.  Indeed,  they  are  excellent  fudorifics  in 
peftilential  cafes  :  and  Paracelfus  declares,  that  an  ounce  of  this  fpirit  of 
guaiacum  will  have  a  greater  effed  in  the  venereal  diftemper  than  a 
pound  of  the  wood,  ufed  in  the  way  of  decodion  ;  but  I  have  never  made 
the  experiment.  Hence  we  alfo  fee  what  a  fmall  quantity  of  latent  acid 
there  is  in  vegetables ;  fince  the  chalk  here  employ'd,  is  very  little  aug¬ 
mented  in  its  weight,  by  all  that  it  drank  in  thereof.  Yet  this  was  fuf- 
ficient  to  keep  the  oil  mix'd  with  the  water  in  the  form  of  an  acid  fpi¬ 
rit  ;  for  when  feparated,  or  detained  in  the  chalk,  the  oil  was  fet  loofe, 
and  floated  freely  on  the  furface  of  the  water. 

4.  The  oil  which  firft  rifes  in  the  operation,  is  light  and  volatile, Nature  of  the 
and  approaches  in  its  virtues  to  thofe  obtained  by  diftillation  with  wa-^^*- 
ter,  efpecially  if  it  be  once  redified  or  diftill’d  off  in  the  fame  manner 

as  they ;  for  by  this  means  it  will  be  feparated  from  its  acid  and 
and  grofs  part,  and  come  over  clear,  thin,  fubtile,  and  of  a  beautiful 
red  colour,  without  any  difagreeable  empyreuma.  Or  the  fame  end  may 
be  obtained,  by  diftilling  off  this  oil  from  a  fix'd  alkali. 

5.  The  thick,  heavy  oil,  made  to  afcend  at  laft  by  a  very  violent  fir Q-Natnre  of  the 
flicks  like  pitch  to  the  bottom  of  the  receiver;  and  is  more  fetid  and  cauftic^fOT<* 0l1'  ' 
than  the  former.  The  fironger  fire  has  imprefs’d  an  empyreuma  upon 

it  ;  and  the  adhering  falts  have  render'd  it  {harp  and  corrofive.  But  by 
being  redified,  per  fe,  or  with  water,  it  lofes  of  its  ill  fcent,  and  grows 
more  mild  and  fluid,  and  comes  nearer  up  to  the  nature  of  the  firft  oil ; 
from  which  it  only  difler'd  on  account  of  the  greater  change  brought 
upon  it  by  the  fire,  and  its  confequent  participation  of  more  princU 
pies  of  the  fubjed. 

6.  Hence  we  fee,  (1.)  The  tenacious  or  glutinous  nature  of  water  Ves  of  ■ 

which  adheres  fo  clofely  to  plants,  as  not  to  be  difcovered  in  them  after  We  lroc'ih" 
they  are  dry,  till  they  come  to  be  expofed  to  the  fife.  If  guaiacum,  or 

«any  other  durable  wood,  wfere  kept  for  twenty  years,  or  longer,  and 
then  diftilled,  it  would  afford  a  confiderable  quantity  of  water ;  tho'  be¬ 
fore  the  operation  it  appears  to  be  abfolutely  dry,  and  as  hard  as  iron. 

Whence  it  fhould  feem,  that  water  is  neceflary  to  be  mix'd  with  the  * 
other  principles,  of  Vegetables,  in  order  to  their  prefervat ion  ;  and  that 
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to  feparate  it  from  them,  would  tend  to ‘the  deftrudion  of  the  whole  con- 
crete.  (2.)  The  nature  of  the  acid  latent  in  vegetables  ;  whofe  office  ic 
appears  to  be  to  preferve  them  from  corruption,  and  the  worm,  and 
render  them  firm  and.  durable ;  to  which  end  it  is  made  ftrongly  to  ad-  • 
•  here  to  their  oil,  which  prevents  it  from  flying  off.  For  if  any  wood, 
containing  but  a  fmali  proportion  of  oil,  be  kept  for  feveral  years,  and 
afterwards  diftill’d,  it  will  afford  no  acid  fpirit.  This  acid  of  vege¬ 
tables  differs  from  their  fix’d  alkali,  as  being  generally  more  volatile  • 
than  that  faline  matter  which  affords  it.  Thus  recent  lignum  vita 
affords  a  large  quantity  of  acid  by  diftillation,  and  afterwards  its  fix’d 
fait  by  calcination  ;  but  fome  plants  yield  a  volatile  alkali  firff,  and 
leave  no  fix’d  fait  behind.  (3.)  The  nature  and  matter  of  fmoke  and 
foot,  which  are  only  the  more  volatile  parts  of  the  fewel,  or  the  water, 
effential  oil,  and  acid  fpirit  of  vegetables,  made  to  afeend  together  in 
vapor  or  fume,  and  afterwards  coridenfed  into  a  light,  foft,  black, 
fpongy  matter,  of  great  medicinal  virtues,  and  affording  a  fine  volatile  fait 
by  diftillation.  Whence  we  learn  how  the  (harp  fmoke  of  wood  comes  fo 
greatly  to  affed  the  eyes  and  lungs.  (4.)  The  reafon  of  the  method  of  dry¬ 
ing  and  preferving  the  flelh  of  animals  by  fmoke.  For  the  acid  fait  of  the 
fewel  employ’d  in  the  operation,  being  thus  made  to  infinuate  into  the  pores 
of  the  fubjed,  it  prevents  their  corrupting  ;  and,  according  to  its  own 
nature,  turns  them  of  a  red  colour ;  whence  thofe  herrings,  or  other 
ffilh  treated  in  this  manner,  are  fuppofed  to  be  the  beft  cured,  which  ap¬ 
pear  the  reddeft.  (5.)  The  feat  and  cells  of  the  oil,  the  water,  and  the  fpi¬ 
rit  in  vegetables ;  which  appear  to  the  eye,  by  examining  the  coal.  ( 6 .)  The 
nature  and  properties  of  Helmont  s  everlafting  coal.  Helmont  pretends  to  a 
wonderful  fecret,  fo  as  to  make  a  coal  keep  burning  for  ever,  in  the  midii 
of  a  moft  violent  fire,  without  appearing  to  be  at  all  confumed  ,*  but,  in 
reality,  his  method  is  no  other  than  that  of  our  prefent  procefs  ;  whereby 
the  remains  of  the  fubjed  may  be  kept  ignited,  without  burning  our, 
till  air.  be  let  in  upon  them.  And  tho’  this  has  been  thought  a  ridicu¬ 
lous  paradox  in  Helmont  ;  yet  I  myfelf  have,  for  the  fpace  of  three 
days  and  three  nights,  kept  fuch  a  coal,  conftantly  urged  with  a  very 
ftrong  fire  of  fuppreffion  ;  after  which  it  has  ftill  remained  black  and 
unconfumed  ;  tho’  the  leaft  fpark  applied  to  it  in  the  open  air,  would 
inftantly  make  it  burn  out,  and  reduce  it  to  allies,  which,  unlefs  the  fub- 
jed  were  green,  would  be  almoft  inlipid. 
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PROCESS  XXX. 

‘Exhibiting  the  manner  of  refolding  dr%  alkaline  VEGETABLES, 
per  fe,  into  their  component  parts ;  viz.  a  Water,  a  Spirit,  two 
hinds  of  Oil,  an  alkaline ,  volatile  Salt,  av.d  a  Coal ,*  in  the 
treatment  of  Mustard-Seed. 

I.  yrflLL  a  glafs  retort ,  almofl  up  to  the  neck,  with  frefh,  ftrong  and  ripe  The  procefs 
jf1  muflard-feed ,  that  has  been  gently  dried ,*  and  cautioufly  proceed  to  di~ 
filiation  in  a  find- heat,  with  the  fame  degrees  of  fire,  as  in  the  lafi  pro - 
cefs.  Then  there  will  come  over,  (i.)  An  acrid,  fetid  water,  of  a  pecu¬ 
liar  empyreumatic  and  cadaverous  tafte  and  fmell ;  but  neither  acid  nor  unSluouy. 

(2.)  An  untluous  fpirit ,  perfectly  refembling  that  of  human  blood,  with  a  light  yel¬ 
low  oil  that  floats  upon  its  furface.  (3 .)  With  a  fire  of  fuppreffiort,  white  fumes 
arife,  which  condenfe  into  a  white,  volatile,  cryflalline  fait,  like  that  ofharts-horn,  on 
the  fides  of  the  receiver.  (4.)  A  thick,  pitchy,  refinous  oil,  that  finks  thro  the 
other  liquors  to  the  bottom  of  the  retort.  (5.)  A  coal  remains  behind,  as  in  the 
preceding  procefs  ;  which  affords  no  fixed  fait  by  calcination ;  but  if  farther 
urged  with  the  fire ,  in  the  fame  clofe  veffel,  it  becomes  a  fit  matter  for  the  mak¬ 
ing  of  phofphorus ;  tho ’  it  affords  a  lefs  proportion  thereof  than  urine. 

2.  If  the  fpirit  which  came  over  fecond,  be  again  diftilled  with  a  gen-^  nature  and 
tie  heat,  it  will  yield  a  copious,  volatile,  alkaline  or  urinous  fait,  like  P°Per  fuTas- 
that  of  animal  iubftances.  And  as  for  the  oils,  they  may  be  feparated 
and  purified,  as  thofe  in  the  laft  procefs  ;  but  inftead  of  an  acid,  an  al¬ 
kaline  fait  will  here  conftantly  be  found  mix’d  with  them.  That  fuch 
falts  lhould  be  obtainable  from  vegetables,  without  putrefaction,  has 
been  accounted  a  great  paradox  ;  as  the  way  of  doing  it  remain’d  un¬ 
known  to  Helmont,  and  many  other  excellent  chemifts.  And  there  are 
{till  fome  who  pretend,  that  there  is  a  certain  fix’d  fait  in  vegetables, 
which  may  be  changed  into  •  an  alkali  by  putrefaction ;  but  abfolute- 
ly  deny  that  a  volatile  fait  naturally  exifts  in  plants.  PVedelius  firft 
taught  how  to  obtain  this  volatile  fait  by  putrefaction  ,*  but  if  we 
proceed  in  the  manner  of  Mr.  Boyle,  which  is  that  of  our  prefent 
procefs,  we  may  readily  obtain  them  from  the  proper  fubje&s  with¬ 
out  it.  Mr.  Boyle  was  the  firft,  that  I  know  of,  who  obtained  it  from 
muftard-feed  ;  as  I  myfelf  have  done  from  Euphorbium.  But,  indeed, 
it  may  be  obtained  by  the  bare  action  of  the  fire,  without  any  putre¬ 
faction,  from  all  the  antifcorbutic  plants,  or  thofe  of  the  muftard.  acri¬ 
monious,  hot,  or  biting  kind,  which,  by  their  effluvia  affect  the  eyes,  the 
nofe,  and  irritate  the  parts  fo  as  to  caufe  involuntary  tears  ;  fuch  are  oni¬ 
ons,  fquiils,  garlic,  leeks,  horfe-radifti,  feurvy-grafs,  crefies,  hedge- 
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muftard,  rocket,  the  fpurges,  euphorbium,  and,  perhaps,  all  the  poifo- 
nous  plants  of  Africa ,  when  fully  ripe,  well  dried,  and  in  their  perfection. 

3.  The  volatile  fpiritand  fait  of  our  prefent  procefs,  are  very  heating, 
Medkinal  ufes  penetrating,  aperitive,  and  approaching  to  a  caufbc  nature,  or  that 
of  the  produc-  0ffjxed  alkalies,  but  of  contrary  properties  to  acids.  This  makes  them 
exceeding  ufeful  in  medicine,  where  they  fupply  the  place  of  animal  fpi- 
rits  and  falts,  as  thofe  of  harts-horn,  urine,  &c.  in  all  cafes  where  the 
aftive  principles  of  the  body  are  languid;  but  not  fo  where  oils  or  falts 
already  abound.  Thus  they  are  ierviceable  in  phlegmatic  conftitu- 
tions,  or  the  fcurvy  proceeding  from  an  acid  caufe  ;  as  acids  are  in 
that  which  proceeds  from  a  predominating  alkali  ;  in  cafe  of  a  lentor  in 
the  blood  and  juices,  which  prevent,  or  retard  the  digeftion  of  the 
aliment,  or  its  converfion  into  blood  ;  and  in  fmall  obftruCtions,  or 
other  cafes  where  there  are  no  figns  that  the  humors  are  already  of  too 
alkaline  a  nature;  which  may  be  known  by  a  fetid  breath,  a  fcro- 
phulous  conftitution,  the  corruption  and  putrefaction  of  any  part  of 
the  body,  or  an  univerfal  feetor  ;  in  all  which  cafes,  acids  are  the  reme¬ 
dies  required. 

Medicinal  ufes  4.  Hence  we  have  a  juft  foundation  for  diftinguifhing  all  vegetables 
of  the  procefse  jnt:0  tw0  different  claffes;  viz,,  thofe  which  yield  a  volatile  acid,  and  fuch 
as  afford  a  volatile  alkali,  by  diftillation  ;  which  diftindtion  is  abfolutely 
requifite  to  our  making  a  right  ufe  of  the  vegetable  part  of  the  ma¬ 
teria  medica ,  and  employing  it  with  any  tolerable  advantage,  or  fafety 
.  in  the  pra&ice  of  phyfic.  All  the  plants  which  afford  a  volatile  alka¬ 
line  fait,  are  properly  prefcribed  in  cold,  pituitous  cafes,  where  a  fret¬ 
ting,  corrupting  acid,  or  muriatic  fait  abounds  ;  but  where  the  bile  is 
too  acrimonious,  or  the  texture  of  the  blood  too  much  diffolved  and 
broke,  or  difpofed  to  putrefaction,  they  are  by  no  means  to  be  ufed. 
On  the  other  hand,  thofe  herbs  which  afford  an  acid  fait  in  diftilla¬ 
tion,  are  properly  ordered  in  all  putrid  or  peftilential  cafes ;  and  what  is 
fomething  furprizing,  even  the  venereal  difeafe  is  beft  cured  by  acid  ve¬ 
getables,  fuch  as  the  woods  of  faffafras,  guaiacum,  box  and  juniper  ; 
but  rendered  worfe  by  alkalies  :  fo  that  I  cannot  agree  with  thofe, 
who  would  have  the  fpecific  caufe  of  it*  to  be  an  acid.  1  once  had  a 
patient  ill  of  this  diftemper,  in  whom  I  was  obliged  to  make  ufe  of  vine¬ 
gar  and  oil  of  vitriol,  to  prevent  an  univerfal  putrefaction. 
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'Exhibiting  the  four  ways  of  feparating  diftill'd  Oils  from  the'r 

water ,  vinegar ,  fait,  and  fpirit ;  viz .  by  the  fit  re ,  decant  a- 

tion ,  0r  inclination ,  abforpfion ,  <3//^  the  feparatory ;  with  the 

method  of  purifying ,  preferring ,  and  converting  them  into 

ROSIN.  •  * 

♦ 

<2  piece  of  thin  cap-paper  into  the  form  of  a  concave  cone,  moiflen  it 
xwV A  xutfm  water,  and  place  it  in  a  glafs  funnel ;  then  if  a  mixture  of 
water,  vinegar,  or  fpirit ,  and  oil,  be  poured  into  it  together,  all  the  former 
will  pafs  through,  and  leave  the  oil  behind ;  provided  the  paper  be  not  fujfered 
to  dry,  and  the  operation  be  Jlopped  when  the  ref  are  run  off.  But  if  the  pa¬ 
per  were  moiflend  in  oil,  then  the  oil  itfelf  woud  firfl  come  through ,  and  leave 
the  water,  fpirit  and  vinegar  behind.  And  this  is  the  method  of  feparating  oils 
‘by  the  filtre  ;  which  we  employ  only  when  the  oils  are  not  very  coflly  •  becaufe  of 
the  wafle.  (2.)  When  the  oil  to  be  feparated  is  coflly,  but  fo  light  as  to  float 
on  water ,  pour  the  mixture  into  a  bellied  glafs ,  with  a  long  and  J, lender  neck, 
and  of  fuch  a  flz.e,  that  the  liquor  may  perfeclly  fill  it ;  then  plunge  the  veffel 
in-  warm  water ,  to  diffolve  or  liquify  the  oil,  and  make  it  all  rife  to  the  top ; 
fo  that  by  gently  inclining  the  glafs,  it  may  be  poured  off  pure  from  the  other 
liquors  into  a  vial ;  but  if  any  oil  fill  remains  behind  in  the  glafs,  pour  hot 
water  into  it,  whereby  the  oil  wiU  be  made  to  afeend  to  the  neck  ;  and  thus  it 
may  be  feparated,  even  to  the  lafl  drop.  (3.)  When  the  rich  oil  is  heavy  and 
Jinks  in  water,  let  the  other  fluids  be  firfl  grofly  pour  d  of  from  it ;  then  fill  a  bel¬ 
lied  vial,  that  has  a  /lender  neck,  with  the  oil  and  the  liquor  that  adheres 
thereto,  and  place  it  in  fome  warm  water,  to  diffolve  the  oil  from  the  fides  of 
the  veffel ;  by  which  means ,  alfo,  the  lighter  parts  of  the  mixture  will  be  forced 
from  it,  and  fwim  upon  the  furface  thereof,  fo  that  it  may  eajily  be  imbibed, 
and  clean  taken  off,  by  degrees,  with  a  wreathe  of  paper,  firfl  moifiened  in  wa¬ 
ter,  and  f queened  out  at  every  time,  fo  as  to  leave  the  oil  pure,  in  the  belly  of 
, the  glafs.  (4.)  Or  elfe,  in  general,  we  may  make  afe  of  the  feparatory, 
which  is  a  bellied  glafs,  that  rifes  with  a  narrow  neck,  but  defends  in  a 
/lender  er,  conical  tube,  perforated  at  the  end',  into  which  the  mixture  being  poured, 
the  oil  will  fettle  at  the  top ,  if  it  be  light,  or  fall  to  the  bottom ,  if  it  be  heavy. 
In  the  former  cafe  it  may  be  decanted ,  or  elfe  the  lighter  parts  being  fuffer  ed 
to  run  off  from  it,  the  oil  at  length  may  be  flopp'd  in  the  / lender  fhank ,  by  ap¬ 
plying  the  pulpy  part  of  the  hand  or  finger  fully  and  clofely  to  the  upper  orifice , 
to  hinder  the  current  of  the  air,  and  afterwards  fuff  ring  the  oil  to  run  into  a 
different  veffel-,  or  if  the  oil  fall  to  the  bottom  of  itfelf,  it  may  be  permitted  to 
run  out  firfl  ;  the  eourfe  of  the  other  liquor  being  prevented  as  before.  And 
here  alfo  the  oil  that  adheres  to  the  fides  of  the  glafs,  may  be  wafh'd  and 
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melted  doum  by  hot  water.  But  great  care  ought  to  be  had  in  thus  feparating 
effential  oils  ;  for  unlefs  they  are  made  i very  pure ,  and  entirely  freed  from  their 
water ,  fpirit ,  or  vinegar ,  they  eajily  corrupt ,  and  grow  mucilaginous ,  or 
mouldy. 

2.  When  the  effential  oils  of  vegetables  have  thus  been  thoroughly 
depurated,  ’tis  very  ufeful  to  mix  a  few  drops  of  pure  fpirit  of  wine, 
rectified  without  the  addition  of  alkalies,  with  every  dunce  of  them, 
m  order  to  preferve  and  keep  them  in  perfection.  Some  late  writers 
have  obferved,  that  alkalies  t&ke  off  from  the  fragrance  and  peculiar 
flavour  of  thefe  oils  ;  and,  indeed,  they  feem  oppofite  to  the  native 
fpirit  of  vegetables,  which  refides  in  their  effential  oil.  But  fpirit  of  wine, 
prepared  without  the  affiftance  of  any  fixed  alkaline  body,  will  prevent 
our  oils  from  degenerating,  or  running  into  rofin,  and  defend  them 
from  that  rancid  tafte,  mouldinefs  or  ropinefs,  which  a  little  water  left 
among  them  would,  otherwife,  foon  occafion  ;  after  itfelf  is  once  cor¬ 
rupted. 

3.  Thefe  effential  oils,  whether  light  or  heavy,  ought  to  be  kept  in 
glaffes  exactly  clofed  ;  otherwife  their  fubtile  part,  or  diftinguifhing  fpi¬ 
rit  exhales,  whence  they  become  taftelefs  and  inodorous,  and  fcarce  know- 
able  from  one  another.  .And  thus  too,  by  (baking  them  well  with  warm 
water,  this  will  become  fapid,  odorous  and  milky,  as  the  oils  lofe  their 
peculiar  tafte  and  fro  ell  ;  and  if  the  operation  were  frequently  repeated 
with  fuch  water,  they  would  at  length  lofe  all  their  force;  and  thofe 
which  were  different  oils  at  firft,  appear  as  one  and  the  fame. 

4.  All  oils  are  thicken’d  in  their  confiftence,  by  age,  hear,  or  repeat¬ 
ed  diftillation ;  and  at  length,  after  fome  years,  by  bare  reft,  come  to 
appear  in  the  form  of  balfams,  or  rofins.  Thus,  having  once  resi¬ 
ded  fome  oil  of'  turpentine,  in  high  veflels,  till  it  appeared  like  pure 
alcohol  of  wine,  in  order  to  preferve  therein  fome  very  curious  anato¬ 
mical  preparations,  I  found  my  oil,  after  fome  years  ftanding,  was  grown 
as  thick  as  turpentine  itfelf ;  and,  like  that,  had  cafed  over  the  furface 
of  my  preparations  with  a  kind  of  varnifb.  Yet  during  the  whole  time, 
the  containing  veffels  remain’d  clofe  cover’d  ;  fo  that  none  of  the  more 
fluid  parts  could  efcape.  Nor  can  it  be  objected  here,  that  the  oil,  like  a 
menftruum,  had  diffolved  fome  of  the  glutinous  parts- of  the  animal  fub- 
ftances  it  was  defign’d  to  preferve  ;  for  this  was  far  from  being  the  cafe. 
And  it  will  alter  its  confiftence  in  the  very  fame  manner,  when  fuffered  to 
ftand  alone.  If  it  were  not  for  this  difpofition  of  oil  of  turpentine  to 
grow  thick  with  keeping,  whereby  it  gives  a  coat  to  whatever  is  lodged 
therein,  it  would  far  exceed  fpirit  of  wine,  in  preferring  anatomical 
preparations;  becaufe  it  never  fie ts  off  the  epidermis ,  as  the  other 
conflantly  d^es. 
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. 'Exhibiting  the  manner  of  refolding  Balfams  into  Vinegar,  two 
kinds  cf  Oil,  a  Rofin,  and  Colophony;  by  an  example 
in  Turpentine. 


i.  A  /t  ELT  native  turpentine ,  over  a  gentle  fire ,  till  it  flows  like  water ,  The  proofs, 
JLVI  and  carefully  pour  it  through  a  hot  funnel ,  into  a  glafs  retort  made 
warm  to  receive  it,  fo  that  no  part  thereof  may  flick  in  its  neck ,  *  and  the  retort 
remain  but  two  thirds  full ;  then  lute  on  a  receiver ,  and  cautioufly  begin  the 
di filiation  in  a  foft  fand-heat ,  increafing  the  fire  by  flow  degrees  ;  and  there  will 
come  over ,  (i.)  A  pellucid  and  gratefully  acid  fpirit,  or  vinegar ,  which  will 
mix  with  water ;  then  the  fire  being  a  little  raifed;  (2.)  A  fine ,  limpid ,  fub- 
tile ,  penetrating ,  and  aromatic  oil,  the  lightefl  of  all  fluids,  except  fpi¬ 
rit  of  wine ;  whence  it  has  obtained  the  name  of  atherial  oil.  ‘This  afcends, 
mix  d  with  an  acid  fpirit.  (3.)  What  now  remains  behind  in  the  retort,  is 
a  vij coils,  tranf parent,  red  fubflance ,  or  rofin,  which  is  inflammable  in  the  fire, 
foluble  in  oil,  or  rectified  fpirit  of  wine ,  but  will  not  mix  with  water  ;  it  alfo 
grows  hard  in  the  cold,  liquifies  with  a  fmall  degree  of  heat ,  is  very  penetrating, 
and  capable,  by  mixing  with  the  oil  and  vinegar  before  feparated  from  it,  of 
being  reduced  to  turpentine  again.  (4.)  With  a  fire  of  fupprefflon,  there  will 
afcend,  whilfl  the  matter  crackles  in  the  retort,  a  very  red  oil,  mix3d  with 
acid  fpirit ;  and  at  lafl  a  blackifh,  thick,  fetid,  heavy  one,  which  finks  through 
the  other  liquors  to  the  bottom  of  the  receiver  ;  having  almofl  the  fame  confi - 
flence  with  the  turpentine  itfelf.  (y)  if  here  now  remains  behind  a  tranfparent 
body,  calf  d  colophony,  which,  when  cold,  is  as  brittle  as  glafs ;  but  capable  of 
melting  with  a  fmall  degree  of  heat.  Colophony  is  no  more  than  rofin ,  boiled  till  it 
becomes  very  tranfparent  and  brittle,  fo  as  fometimes  to  crack  fpontaneoufiy.  It 
therefore  differs  from  rofin,  only  in  being  lefs  vifcous,  lefs  eajy  to  dijfolve ,  but 
harder  and  more  brittle ,  when  cold. 


2.  This  procefs  will  produce'  the  fame  efife&s,  and  exhibit  the  fame  7}je  r%uf‘cns  it 
phenomena,  in  all  forts  of  balfams ;  as  thofe  of  Mecha,  Gilead, 
which  all  formerly  went  under  the  name  of  turpentines,  as  we  Jearn 
from  .Tfheophraflus,  I  have  perform’d  it  upon  a  great  variety  thereof,  and 
could  never  find,  any  thing  alkaline  or  inflammable  to  rife  firfb ;  but  con- 

*  When  the  neck  of  a  retort  is  too  long,  |  no(e  of  the  retort,  fo  as  exactly  to  fit  it  all 
or  its  orifice  too  fmall  to  receive  the  fubjedt,  j  round,  which  will  make  the  glafs  crack,  and 
without  the  ufe  of  a  funnel, or  without  lofs  of  break  off  in. the  part  defired.  The  fame  end 
time  in  getting  of  it  in,  ’tis  ufual  to  take  off  |  may  likewife  be  obtain’d,  by  tying  a  thread 
a  part  of  its  neck,  and  fo  make  a  wider  ori-  j  tight  about  the  part  of  the  glafs  to  be  cut  off, 
fice,  by  means  of  a  ring  of  iron,  made  glow-  ■  that  has  fir  ft  been  rubb’d  over  with  fulphur, 
ing-hot  in  the  fire,  and  dircdtfy  applied  to  the  '  and  then  fettiug  fire  to  it, 
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ftantly  a  fpirit  that  would  make®  an  eftervefcence  with  alkalies.  The 
fire  muft  be  made  very  gentle  at  firft,  in  order  to  obtain  this  fpirit ; 
for  otherwife  it  will  be  loft,  or  never  appear  diftind.  All  manner  o£ 
genuine  balfams  and  turpentines  liquify  with  a  fmall  degree  of  heat ;  and 
may  be  refolved  into  their  feveral  principles  by  diftillation  ;  but  ’tis 
otherwife  with  wax,  which  is  efteemed  a  fpeciesof  balfam.  The  fubje'Ct 
is  firft  melted  for  the  convenience  of  pouring  it  into  the  retort,  without 
touching  the  tides ;  for  if  any  part  fhould  ftick  in  the  neck,  it  would 
prefently  be  driven  over  into  the  receiver;  without  any  reparation  of 
parts.  And  this  is  alfo  a  reafon  for  heating  the  receiver;  viz.,  to  prevent 
the  turpentine  from  {ticking  to -its  tides;  as  alfo  to  keep  it  from  being 
crack’d  by  the  hot  balfam.  Care  alfomuftbe  had  not  to  fill  it  too  high 
with  the  fubjed ;  for  in  that  cafe  a  flatulent  matter  rifing  from  it,  is  apt 
to  break  the  glals  in  the  time  of  diftillation. 

How  ter  forms-  3*  Recent  turpentine  may  to  much  greater  advantage  be  diftill’d  per 

ble  to  /dvan-  veficam ,  with  a  large  quantity  of  water ;  by  which  treatment  it  will  af- 
tade-  ford  the  fame  productions,  in  the  fame  order.  And  this  is  the  method 

commonly  pradifed  by  the  druggifts*  to  obtain  oil  of  turpentine  in  large 
quantities,  with  expedition ;  for  the  refrigeratory  ufed  in  diftilling  by 
the  alembic,  greatly  quickens  the  operation.  Amd  the  boiled  turpentine 
remaining  at  the  bottom  of  the  ftill,  is  what  they  fell  for  rofin ;  and  which 
being  for  a  confiderable  time  kept  in  an  open  velfel,  will  at  length  turn 
to  colophony. 

virtues  and  4.  The  grateful,  acid  fpirit,  or  vinegar, which  firft  comesover,  is,  when  pu- 
ufes  of  the  pro-  rified  from  the  other  principles,  highly  refrigerating,  aperitive,  diuretic,  fu- 
duttions.  dorific,  balfamic,  or  prefervative  from  putrefaction  ;  and  one  of  the  beft 
medicines  we  have  in  nephritic  cafes,  efpecially  when  the  ftone  is  lodg’d 
in  the  kidneys,  or  ureters ;  and  for  quenching  tliirft.  It  appears  to  be 
the  fame  production  as  we  firft  obtain,  by  diftillation,  from  lignum  vita ; 
but  it  retains  much  lefs  of  the  empyreuma  than  that.  All  kinds  of 
balfamic  woods  afford  an  acid  fpirit,  which  is  the  volatile,  oily  fait  of  the 
vegetable  ;  whence  it  appears  very  probable,  that  the  acid  fpiric  ofguaia- 
cum  is  of  tire  fame  nature  with  the  firft  fpirit  of  this  procefs ;  being  af¬ 
forded  by  the  balfamic  or  terebinthinous  parts  of  that  wood.  Accord¬ 
ingly,  if  mix’d  with  water,  and  injected,  glyfter-wife,  in  a  gonorrhoea  viru- 
lenta ,  ’tis  an  admirable  medicine  ;  and  of  very  great  fervice  in  cafe  of 
venereal  ulcers,  foots,  and  puftules. 

5.  The  fine  ethereal  oil  is  an  admirable  diuretic,  healing,  relaxing,  dif- 
cutient,  anodyne,  ftyptic  and  balfamic  medicine.  Its  diuretic  virtue  is  fo 
great,  that  if  only  a  Angle  drop  of  it  be  drank  along  with  any  other  li¬ 
quor,  it  will,  in  thefpaceof  a  quarter  of  an'  hour,  give  the  fcent  of  vio¬ 
lets  to  the  urine ;  and  would  have  the  fame  effed  by  being  barely  rub¬ 
bed  upon  the  abdomen.  We  have  an  extraordinary  inftance  of  its  diu¬ 
retic  virtue,  in  an  accidetit  that  befel  an  apothecary’s  fervant  in  Holland , 
who,  miftaking  a  bottle  of  this  oil  for  fome  other  drinkable  liquor,  took 
a  draught  thereof  to  quench  his  third ;  upon  which  he  foon  after  fell 

into 
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into  a  diabetes,  attended  with  a  violent  profiuvium  feminls ,  that  proved 
exceeding  difficult  to  flop  ;  and  left  an  ill  effeCt  behind  it,  which  the 
perfon  felt  all  his  life  after.  Hence,  tho’  it  may,  when  properly  ufed,  be 
ferviceable  in  the  venereal  difeafe,  yet  being  apt  toover-relax  theveffiels, 
it  requires  a  deal  of  caution  in  the  management ;  and  thofe  of  a  tender 
and  delicate  conftitution  may  fuftain  great  damage  by  an  unskilful  life 
thereof.  ’Tis  obfervable  of  this  oil,  that  being  (hook  together  with  the 
acid  fpirit  which  rifes  at  the  fame  time  in  diftillation,  they  will  make  for 
a  feafon  a  milky  mixture,  like  oil  and  water ;  but  the  oil  pvefently 
frees  itfelf, '  and  mounts  to  the  top.  Whence  it  appears,  that  fome  of 
thofe  principles  which  were  united  in  a  vegetable  cannot  be  brought  into 
conjunction  again*  after  they  have  once  been  feparated.  And  as  this  oil 
will  not  mix  with  water,  it  appears  not  to  be  of  fo  fubtile  a  nature  as  pure 
fpirit  of  wine.  This  oil  has  fuch  a  power  to  heat  the  body,  that  who¬ 
ever  anoints  the  extremities  of  it  therewith,  may  travel  unhurt  by 
the  froft  of  the  coldeft  countries.  It  alfo  reftores  the  limbs  of  fuch  as 
have  been  frozen ;  and  if  externally  ufed,  by  way  of  prevention  in  the 
winter-feafon,  keeps  the  feet  and  hands  free  from  kibes,  chaps,  and 
chilblains  ;  as  it  excellently  cures  them,  after  they  are  perfectly  formed. 
And  internally  taken  in  the  quantity  of  a  few  drops,  it  has  the  power, 
upon  account  of  its  warmth,  to  put  by  the  cold  fit  of  an  ague.  And  in 
all  cafes  where  the  tendons  are  fhrunk  and  contracted,  or  the  limbs 
are  withered,  dry’d  up,  and  render’d  ftiff  or  immovable  by  wounds, 
fraCtures,  &c.  this  oil  has  fuch  a  relaxing  virtue,  that  being  rubbed  in 
upon  the  part  twice  a  day,  with  a  warm  hand,  before  the  fire,  it  greatly 
conduces  to  reftore  them  to  their  natural  date.  It  is  fo  difctitient  too, 
that  being  rubbed  upon  cold  or  hard,  fcirrhous  or  cancerous  tumors,  in 
the  glandular  parts  of  the  body,  it  will  refolve  them,  bring  them  down, 
and  difperfe  them.  ’Xis  likewife  a  mod  incomparable  anodyne,  and, 
perhaps,  the  beft  that  is  afforded  us  by  chemiftry ;  for  when  applied  hot 
to  any  lacerated  or  mangled  nerve,  tho’  the  pain  be  ever  fo  great,  and 
the  fymptoms  ever  fo  threatening,  it  foon  flops  them  all,  like  a  charm,  and 
gently  conftringes,  crifps  up  and  warms  the  injured  part,  and  prelerves 
it  from  corruption.  The  flyptic  virtue  of  our  aethereal  oil  is  fo  great, 
that  it  flops  a  hemorrhage  like  an  aCtual  cautery ;  for  which  reafon  ’tis 
ufed  by  chirurgeons  in  cafes  of  amputation,  where  the  large  blood-velfels 
are  cut  afunder.  For  pledgets  dipp’d  therein,  being  applied  fcalding-hot 
to  the  mouths  of  the  bleeding  arteries,  it  proves  very  effectual  in  doling 
them,  at  the  fame  time  as  it  defends  them  from  farther  injuries ;  as  in¬ 
flammations,  gangrenes,  &c.  Laflly,  this  oil  is  no  lefs  remarkable  for 
its  balfamic  virtue,  than  for  all  the  reft.  Any  vegetable  infeCt,  or 
foetus  fufpended  in  it,  may  be  preferved  unaltered,  or  uncorrupted  for 
a  great  length  of  time.  Even  the  human  body,  if  twice  or  thrice  dipt 
therein,  then  fuffer’d  to  dry  for  a  few  days  in  the  open  air,  and  aftei> 
wards  dipt,  and  dry’d  again  for  feveral  times  fuccdfively,  may,  by  this 
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means  be  kept,  as  it  were  in  cafe  of  glafs,  for  many  ages,  without  al¬ 
tering  its  external  form,  or  appearance.  This  method  of  embalming  was 
unknown  to  the  Egyptians ;  and  far  exceeds  all  thofe  they  were  poffeffed 
of.  Yet  this  is  not  without  its  inconveniencies  ;  for  the  fmell  of  the  oil  is 
unpleafant;  and,  befides,  ’tis  very  apt  to  be  fully’d  and  obfcured  by  any 
-duft  that  (hall  fall  upon  it  :  and,  in  time,  it  returns  to  turpentine  again; 
bating  for  the  lofs  of  its  acid  fpirit. 

6.  The  thick  red,  or  blackifh,  vifcous  oil,  which  comes  over  laft,  is, 
upon  account  of  its  confidence,  lcfs  tra&able  than  the  former ;  and  not 
fo  rich  in  medicinal  virtues:  tho’  in  fome  degree  it  abounds  therewith. 
If  this  be  mixed  with  fpirit  of  nitre,  it  makes  an  explofion,  and  turns 
to  flame. 

7.  There  appears  to  be  no  very  great  difference  between  the  rofin  and 

the  colophony  of  our  prefent  procefs.  If  the  rofin  be  ufed  internally, 
it  feems  to  adt  much  after  the  manner  of  turpentine;  proving  diuretic,  and 
rrefently  giving  a  violet  fmell  to  the  urine.  On  account  of  which  pe¬ 
netrating  virtue,  turpentine  is  fcarce  inferior  to  any  other  native  bal- 
fams  for  medicinal  purpofes.  But  colophony  is,  on  fome  accounts, 
preferable  to  rofin;  as,  particularly,  in  long  preferving  the  bodies  of 
vegetables,  infefts,  or  other  animals  unaltered  ;  for  which  purpofe  it 
ferves  almoft  as  well  as  amber.  We  are  beholden  to  Mr.  Boyle  for  this 
difcoverv  ;  who  tells  us  to  melt  our  colophony  gently,  and  then  to  dip 
our  fubject  therein,  as  it  hangs  pendulous  from  a  thread,  and  foon  take 
it  out  again  to  cool ;  whereby  it  will  gain  a  cafe,  which  by  repeated 
immerfions  may  be  increafed  to  what  thicknefs  we  pleale.  So  that  a 
beetle,  a  lizzard,  or  a  frog,  for  inftance,  may  thus  be  made  to  appear 
as  if  it  were  included  in  a  lump  of  amber.  But  fuch  preparations 
ought  to  ^  kept  in  a  place  free  from  duft;  otherwife  the  colophony  will 
be  cover’d  over  therewith,  andlofeofits  tranfparency.  Colophony,  alfo, 
is  an  incomparable  remedy  to  caufe  a  cicatrix  in  the  nervous,  membra¬ 
nous,  and  bony  parts  of  the  body,  when  they  are  laid  bare.  For  when 
well  boiled,  it  may,  after  ’tis  thoroughly  cooled,  be  reduced  to  a  moft 
fubtile  powder,  which  being  ftrewed  upon  fuch  wounded  parts,  will 
have  a  v.ery  great  effed  in  healing  them  up.  When  applied  in  this 
manner,  and  only  covered  over  with  clean,  dry  lint.,  itfelf  prefently  dif- 
foives,  prevents  the  rife  of  fungous  flelh,  excellently  defends  the  bone 
from  being  corrupted  or  fouled  by  the  matter,  or  corroding  ichor  of  the 
wound,  fills  it  up  with  folid  flefh,  and  skins  it  over.  Where  the  fmall 
membranous  velfels,  or  nerves  of  the  body  are  cut  or  bruifed,  no  bet¬ 
ter  medicine  can  be  employ’d;  and  I  could  fcarce  ever  cure  contufions  on 
the  tibia  without  it :  for  when  the  bone  is  here  laid  quite  bare,  plai- 
fters  are  apt  to  caufe  much  mifchief.  In  all  wounds  of  the  periofteum, 
it  has  never  fail’d  me  once.  It  conftantly  heals  without  fuppurating  ; 
and  I  have  performed  many  extraordinary  cures  by  its  means,  even 
in  old,  ftubborn  ulcers,  where ’tis  very  difficult  to  induce  a  cicatrix,  and 
prevent  a  relapfe.  8.  Hence 
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S.  Hence  we  may  learn,  (1.)  That  a  volatile  acid  fait,  or  fpirit  is  ,  Corollaries 
lodged  in  all  the  native  balfams  of  vegetables.  (2.)  That  this  fait  may^f”  the  ^r0' 
be  lb  dilfolved  in  the  oil  of  the  balfam,  as  to  appear  one  body  there-  '  ' 
with.  (3.)  That  balfams  change  into  oil,  when  deprived  of  their  acid 
and  rofin.  (4.)  That  balfams  change  into  rofin,  when  deprived  of  their 
acid  and  oil.  (5.)  After  what  manner  the  fevcral  degrees  of  the  fin’s 
heat  ad:  upon  oils,  balfams,  rofin,  and  pitch.  (6.)  And  laftly,  why 
thofe  trees  which  are  green  in  the  winter,  abound  mofl  in  balfam.  For 
all  ever-greens,  as  the  pine,  the  fir,  the  yew,  the  box,  the  favin,  the 
juniper-tree,  &c.  ftand  in  need  of  a  greater  quantity  of  oil,  or  balfam, 
to  entangle  and  hold  in  the  vivifying,  acid  fpirit,  which  is  the  c'aufe  of 
their  perpetual  greennefs  ;  whilfl  other  vegetables,  which  wanting  this 
acid,  are  not  fo  full  of  balfam,  languilh  and  wither  in  the  winter 
feafon. 

PROCESS  XXXIII. 

’Exhibiting  the  manner  of  refolding  dry  Balsam,  collected 
by  animals ,  into  an  acid  Spirit,  and  a  Butter,  or  Oil  ■ 
by  an  example  in  Waxj  the  only  known  prodnUion  of 
that  nature . 

*  .  • 

1.  T  T  A  L  F  fill  a  glafs  retort  with  fine  wax,  ‘cut  into  pieces' final/  enough  The  procefs. 

JlJL  to  enter  the  mouth  thereof ,  throughly  diffolve  it  with  a  gentle  heat, 
and  pour  clean ,  dry,  and  warm  fand  upon  it ,  to  fill  the  remaining  part  of  the 
retort  up  to  its  neck  •  then  lute  on  a  receiver,  and  proceed  to  difiillation ,  in  a 
fand-furnace ,  with  a  gradual  fire.  Tf here  will  come  over,  (1.)  an  acid  fpirit , 
of  a  very  naufeous  tafle,  and  a  peculiar,  fetid,  and  empyreumatical  Jmell  ; 
fomething  like  what  afcended firfi  in  the  difiillation  of  turpentine  1  but  more  difi 
agreeable  to  the  palate  ;  (2.)  upon  raffing  the  fire,  an  oil ,  or  butter  that 
will  congeal  in  the  cold ;  and  generally  appears  white.  (3.)  And  with 
a  fire  fuppreffion,  the  whole  remaining  quantity  of  the  wax,  which  appears  in  the 
form  of  a  butter. 

• 

2.  In  the  laid  article,  that  of  rifing  entirely  in  difiillation,  wax  differs  ns  nature.  • 
from  all  other  balfams,  which  may  conflantly  be  refolved  into  their  princi¬ 
ples  ;  and  always  leave  fome  feculent,  or  terreftrial  part  behind  them. 

The  oil,  or  butter,  is  likewife  lingular  in  this,  that  it  lofes  nothing  by 
repeated  difiillation s,  but  becomes  every  time  more  thin  and  limpid, 
without  depofiting  any  farces  ;  whereas  all  other  oils  conflantly  grow 
thick'  and  foul,  and  leave  an  earth  behind  them  by  cohobation.  But  the 
butter  of  wax,  diflilled  over  three  .or  four  times  running,  appears  like 
oil  of  turpentine,  and  will  not  congeal,  grow  foul,  or  depofite  a  fedi- 
ment.  *  * 
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DoSirine  of  the 
Frocefs. 


Nature  of  the  3.  Wax  appears  to  be  no  more  than  an  un&uous  humor,  fvveat  out  at 
Xu  jed.  the  pores  of  vegetables,  and  lodged  in  fmall  quantities  upon  the  fur- 
face  of  their  leaves  and  flowers ;  where  ’tis  afterwards  thicken’d  by 
the  fun,  and  fcraped  off  by  the  rough  feet  of  bees,  which  are  the  on¬ 
ly  animals  fitted  for  that  purpofe  :  and  thefe  barely  collect  and  fcrape  it 
off  from  plants,  for  their  particular  ufes,  and  carry  it  in  their  feet  to  their 
.hives,  without  receiving  it  into  their  bodies,  or,  perhaps,  fomuch  as  their 
gorge.  If  we  examine  a  piece  of  rofemary  with  a  microfcope  in  the 
hummer,  we  fhall  find  its  leaves  cover’d  over  with  yellow  globules, 
which  .are  the  wax,  that  caufes  them  to  feel  rough  and  clammy,  or 
flick  to  the  fingers  when  touched.  Whence  we  may  learn,  that  many 
fabulous  things  have  been  told  us  of  wax,  by  fome  writers  upon  the 
: materia  medica  ;  and  that  in  reality  it  does  not  belong  to  the  clafs  of  ani¬ 
mals,  but  vegetables.  Indeed,  it  feems  to  be  a  kind  of  camphire,  like 
which,- upon  diftillation,  it  leaves  no  feces,  but  proves  perfectly  volatile ; 
and  grows  white  by  being  boiled  in  change  of  water. 

4.  Hence  we  fee  there  are  balfams,  or  oils  lodged  in  vegetables,  which 
may  be  totally  raifed  in  diftillation,  without  fuffering  any  feparation  in 
their  parts,  and  yet.  retain  their  oleaginous  nature  ;  which  renders  the  no¬ 
tion  of  camphire  more  familiar  to  us.  And,  indeed,  there  may  be  a 
great  difference  between  the  ways  wherein  oils  are  lodged  in  plants. 
Medicinal  vir-  5.  The  re&ified  oil  of  wax  is  polfefled  of  great  medicinal  virtues  ;  being 

tues  of  the  pro-  of  a  nature  between  the  exprelfed  oils  of  feeds,  and  the  sethereal  oil  of 
dutfions.  turpentine.  ’Tis  emollient,  laxative  and  anodyne.  When  carefully 
walk'd,  and  depriv’d  of  its  ill  fcent,  or  acid  fpirit,  by  lhaking  it  with 
’water,  ’tis  an  excellent  remedy  ;  being  ufed  externally,  in  cafes  where  the 
limbs  are  dry,  ftiff  and  inflexible  ;  or  where  the  juices  are  thicked  and 
condenfed,  fo  as  to  form  hard  tumors;  for  it  w'onderfully  fupples,  re¬ 
laxes  and  diffolves.  In  France  they  have  found  it  very  effe&ual  in  cafe 
of  coftivenefs,  attended  with  fevere  pain  ;  for  the  relief  whereof  they 
only  anoint  the  abdomen  with  it.;  which  fo  mollifies  and  relaxes  the 
fibres,  as  to  procure  an  eafy  palfage  to  the  excrements  downwards.  ’Tis 
likewife  an  extraordinary  remedy  for  chilblains,  chapped  nipples,  and 
all  crackthg  and  drynefs  of  the  skin,  whether  of  the  face,  lips,  hands  or 
feet ;  provided,  as  wasfaid  before,  it  be  firft  well  walh’d  with  warm  wa¬ 
ter,  which  will  dilfolve  and  take  up  its  acid  part,  and  clear  it  from  any 
adhering  fordes. 
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PROCESS  XXXIV. 

. 'Exhibiting  the  manner  of  preparing ,  Elarofacchara,  or  Sugar-  . 
balfams ;  with  the  produUions  of  the  preceding  Proceffes. 

I .  rT^  0  eight  parts  of  the  fineft ,  dry ,  loaf-fugar ,  reduced  to  powder ,  add  The  prccefs. 

I  owe,  of  any  ejfential  oil ,  rt/zz/  gr/W  them  together ,  /»  zz  clofe  marble 
or  glafs- mortar,  for  a  conjider able  time,  fo  as  perfectly  to  incorporate  them  into 
one  body,  or  Elazofaccharum  j  u’/W/z  zV  to  be  kept  in  a  dry,  clean  glafs,  clofe 
flopped,  and  defended  from  the  air. 

>  • 

2.  If  the  oil  be  ftrong,  or  violently  hot,  as  that  of  cinnamon,  for  inftance,  How  perform- 
eight  drops  of  it  may  be  fufficient  for  an  ounce  of  fugar ;  for  both  its  able  to  advan- 
fcent  and  tafte  are  greatly  augmented  by  the  operation,  if  perform’d  tage< 

in  a  mortar  that  is  clofe,  to  hinder  the  avolation  of  its  fine,  fragrant,  aro¬ 
matic  parts.  And  if  this  be  done,  the  longer  the  operation  is  continued 
the  more  perfeft  the  medicine  will  be. 

3.  How  eafy  and  flight  foever  this  procefs  may  appear,  its  ufe  is  very  m  excellence 
extenfive;  as  teaching  us  the  way  of  converting  oils  into  falts.  The4^  ujefunejs. 
ancients,  who  were  unacquainted  with  fugar,  and  the  method  of  diftilla- 

tion  had,  neverthelefs,  their  iAht-lhd.tov,  or  honey-balfam,  inftead  of  our 
elaofaccharum  ;  but  could  never  prepare  it  t©  the  advantage  that  we  do  ; 

•  they  being  obliged  to  ufe  oils  by  expreflion,  for  thofe  we  gain  by  diftil- 
lation,  which  contain  the  moft  medicinal  part  of  vegetables.  But  thefe 
being  of  themfelves  too  fiery  to  betrufted  alone  to  mix  with  the  juices  of  the 
human  body  ;  this  procefs  (hews  an  admirable  way  of  converting  them 
into  a  foap  of  great  medicinal  virtues,  which  may  be  very  commodioufly 
adminiftred,  and  with  all  defirable  advantages.  By  this  means  we  can, 
at  any  time,  prefently  mix  any  eflential  oils  with  water,  wine,  or  what 
other  liquor  we  pleafe,  and  fo  render  them  potable.  Without  at  all  im¬ 
pairing,  nay,  in  reality,  greatly  improving  their  virtues.  And  when 
once  inch  a  medicine  is  prepared,  it  may  long  be  kept  in  pofleflion  of 
its  full  virtues,  tho’  carried  into  the  remotefl:  regions ;  being  commo¬ 
dioufly  portable,  and  at  all  times  fit  for  immediate  lervice. 

4.  ’Tis  a  common  opinion,  that  fugar 'is  prejudicial  to  the  body  ;  but  ^ature  0f  ^ 
whoever  considers  the  nature  of  it,  will  find  it  poflefledof  many  excellent  me-  subjects  'and 
dicinal  virtues  ;  and  that,  like  all  other  wholefom  things,  it  proves  hurtful  production. 
only  when  ufed  too  freely.  It  appears  to  be  the  eflential,  or  native 

fait  of  the  fugar-cane,  mix’d  with  a  certain  proportion  of  oil,  which 
renders  it  inflammable.  It  melts  at  the  fire,  diflolves  in  water,  and  is 
fapid  ;  confequently  it  poffefles  all  the  properties  of  a  fait :  fo  that  it  leems 
to  be  an  undtuous  laline  body,  or  a  kind  of  natural  foap.  I  am  there- 
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fore  furprized  that  any  phyficians  (hould  give  into  the  common  opinion 
*  of  its  being  unwholfom,  or  filling  the  body  with  phlegm,  or  other  ill  hu¬ 
mors  ;  for  it  certainly  refolves,  relaxes,  attenuates,  and  proves  fervice- 
able  in  all  diftempers  proceeding  from  a  vifcid  caufe}  and  is  able  to  dif- 
folve  any  glutinous,  gummy,  or  oleaginous  fubftan.ee  in  the  bpdy  ;  fo  as' 
to  render  it  eafy  to  unite  and  be  carried  off  along  with  the  more  aque¬ 
ous  juices.  5Tis  on  this  account  that  it  conduces  to  take  down  the  un¬ 
wieldy  bulk  of  fat,  grofs  habits,  or  over-flefhy  perfons ;  and  proves  of 
diflervice  to  fuch  as  are  too  lean  and  meagre.  Thus  alfo,  in  the  ten¬ 
der  bodies  of  infants,  it  may,  when  ufed  too  freely,  bring  on  the 
rickets,  by  over-relaxing  the  veftels,  and  diffolviiig  the  humors.  It 
is,  indeed,  prejudicial  to  the  teeth,  as  being  a  kind  of  (harp,  penetra¬ 
ting  fait  ;  and  if  applied  to  the  naked  nerves,  or  carious  bones,  fome- 
atimes  caufes  intolerable  pain.  Bur,  to  fpeak  freely,  there  is  no  vegeta¬ 
ble  fubftance  whofe  nature  is  harder  to  determine  than  that  of  fugar. 

It  cannot  properly  be  called  a  fait,  becaufe  it  burns  all  away  in  the  fire ; 
not  an  oil,  becaufe  it  readily  mixes  with  water  ;  not  a  foap,  becaufe  . 
faponaceous  falts  can  hardly  be  brought  to  ferment,  as  this  eafily  may  i 
after  which  it  affords  an  inflammable,  inebriating  fpirit,  by  diftillation  ; 
but  when  crude,  an  acid  one,  capable  of  extinguifhing  fire.  It  alfo  diffolves 
in  the  open  air,  and  runs  into  a  fyrup,  that  by  ftraining  becomes  tranfpa- 
rent  ;  and  what  is  more  furprizing,  afterwards  (hoots  into  cryftals. 
Sfis  not  only  faponaceous  it  felf,  but,  as  we  find,  has  alfo  the  fa¬ 
culty  of  turning  oils  to  foap.  If  this  were  done  with  fixed  alkali,  and 
in  the  diftilTd  oils  of  vegetables,  they  would  lofe  all  their  fragrant  feent 
and  tafte  by  the  mixture  ;  both  which  are  improved  by  uniting  with  fugar. 
It  is  alfo  eafy  to  feparate  and  recover  the  eflential  oil  from  the  fugar, 
•wherewith  it  was  thus  mixed,  by  pouring  warm  water  to  the  elteofaccha-, 
rum,*  and  diftilling  it  off  by  the  retort,  or  alembic.  All  faponaceous 
bodies  have  the  faculty  of  diffolving  oils ;  whence  we  may  learn,  that 
■fugar  is  of  a  faponaceous  nature  ;  for  by  being  ground,  and  thoroughly 
united  with  them,  it  breaks  their  parts  fo  fine,  that  they  will  now  take 
away,  or  wafh  out  with  water,  fuch  fpots  in  garments,  as  they  would  be¬ 
fore  occafion.  Thus  we  fee  that  diftilled  vegetable  oils,  when  once,  by 
.  fermentation  and  diftillation,  reduced  to  inflammable  fpirit,  will  no  lon¬ 
ger  leave  their  marks  upon  cloths. 

rpe  cjthc  pro -  5.  With  elteofacchara,  prepared  after  the  manner  of  the  prefent  procefs, 

we  may  make  a  variety  of  medicines,  fuitable  to  the  various  intentions 
cf  the  phyfician,  and  endowed  with  the  medicinal  virtues  of  what  plant  we 
pleafe.  Thus,  in  order  inftantly  to  obtain  a  rich  cordial,  tofupporta  perfon 
under  the  greateft  depreflion,  or  even  in  the  agonies  of  death,  diffolve  a 
little  of  the  elyeofaccharum  prepared  with  the  eflential  oils  of  cinnamon  and 
orange,  or  citron-peel,  in  cinnamon-water,  and  this  will  diredtly  afford  it*. 


*  This  procefs  might  fjrnifh  the  fhops  with 
much  more  effectual  medicines  than  are  com¬ 


monly  fold  in  them 5  and  ’tis  pity  the  hint  cians. 


fliould  have  been  taken  by  iiliterate  tradefmen 
and  empirics,  fooner  than  by  regular  phyii- 
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PROCESS  XXXV. 

. 'Exhibiting  the  manner  of  preparing  Medicated  LiauoRs, 
with  the  productions  of  the  preceding  Troceffes. 

i.  0  one  part  of  any  elteofaccharum  add  two  parts  of  the  medicated  fait  Th'  process, 

1  of  Tachenius ;  grind  them  together  in  a  marble  mortar,  and,  by  de¬ 
grees ,  pour  upon  them  fifteen  times  their  own  quantity  of  the  dijlili’d  water ,  by 
fermentation ,  of  the  vegetable  that  afforded  the  oil  for  the  elxofaccharum  ;  fo 
as  to  make  a  perfett  folution ,  or  Medicated  Liquor. 

2.  Such  a  mixture  as  this  will  contain,  to  great  perfection,  all  the.  Its  ufefu!neI‘ 
aCtive  and  particular  virtues  of  the  plant  united  together;  whence  it  is1*  meiI,C!"e:  . 
exceedingly  ufeful  in  medicine,  and  the'  nobleft,  or  moll  powerful  remedy 
that  can  be  expe&ed  from  vegetables,  in  the  moft  fuitable  and  conveni¬ 
ent  form.  ’Lis  made  up  of  the  eifential  oil,  the  fait  and  fpirit  of  the 
fubject,  which  being  all  the  parts  polfelfed  of  any  particular  medicinal 
virtues,  are  here  concentrated,  or  brought  together  into  one  whole.  The 
elder  Helmont  having  obferved,  that  chemiftry  had  invented  a  medicine 
capable  of  diffolving  all  foreign  matter  in  the  body,  and  ftrengthening 
the  fibres,  adds,  “  Bur,  if  we  cannot  attain  to  fuch  a  fecret,\it  may  be 
fufficient  that  we  make  an  oily  fait  ;  which  will  have  almoft  the  fame 
virtues  with  the  other ;  and,  by  uniting  the  fait  of  cinnamon  with  its 
oil,  by  a  fecret  circulation,  we  may  obtain  an  extraordinary  medi¬ 
cine.”  In  imitation  whereof,  I  contrived  the  prefent  procefs, 
which  will  furnifh  us  with  fuch  remedies,  as  I  had  rather  phyficians 
fhould  occafionally  make  experiment  of,  than  implicitly  believe  the  cha¬ 
racters  I  cou'd  defervedly  give  them.  Thus,  to  make  an  effectual 
medicine  in  cafe  of  the  colic,  from  a  cold  caufe,  take  a  dram  of  the 
elaofaccharum  of  fennel,  two  fcmples  of  the  fixed  fait  of  the  fame  ;  or, 
becaufe  that  woifid  come  dear,  of  any  other  vegetable;  for,  'tis  the  fame 
thing,  as  we  formerly  obferved ;  and  fix  ounces  of  the  diftilfd  water  of 
fennel,  by  fermentation,  mix  them  together  for  a  liquor  to  be  taken  in 
the  quantity  of  half  an.  ounce  every  half  hour,  or  oftener,  if  there  be  cc- 
cafion..  The  elaofaccharum  of  favin,  treated  in  the  fame  manner,  affords  * 
an  admirable  emmenag<  gue,  or  medicine  to  promote  the  menftrual  flux;., 
that  of  tanfy,  or  wormwood,  one  to  deftroy  worms  in  the  body ;  that  of’ 
cinnamon,  another  to  cure  the  green-ficknefs  and  hyfteric  difeafes ; 
that  of  turpentine,  tho5  difficult  to  mix,  an  excellent  medicine,  in  cafe 
of  nephritic  complaints,  &c.  After  the  fame  manner  an  incomparable 
febrifuge  may  be  prepared  for  ftubborn  agues,  from  the  elaofaccharum  of 
wormwood,  or  carduus;  which,  in  my  practice,  has  perform'd  extraordi¬ 
nary  cures. 

3,  Th» 
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virtues  and  g.  The  dofe  of  thefe  medicated ’liquors,  and  the  repetition  thereof, 
ufes  of  the  fro-  muft  be  proportion’d  to  the  demand  of  the  diftemper,  and  the  ftrength 
dutt'm.  .  Gf  the  diftilled  oil  employ’d  in  their  preparation.  Thus,  a  fmall  fpoon- 
ful  of  that  prepared  from  the  hot  aromatic  oil  of  cloves,  is  a  fufficient 
quantity  to  be  taken  at  once.  In  general,  they  ought  to  be  taken  upon 
an  empty  ftomach  and  the  dofe  repeated  every  hour,  or  oftener.  In 
cafe  of  an  intermitting  fever,  my  method  is  to  give  the  medicated  liquor 
of  wormwood,  in  the  quantity  of  a  fpoonful,  or  more;  beginning  an 
hour  or  two  before  the  fit  is  expe&ed  ;  and  repeating  the  dofe  once 
in  a  quarter  of  an  hour,  whilft  the  patient  keeps  fweating  in  a  warm 
bath,  and  waiting  for  the  paroxyfm.  This  method  will  cure  the  moft 
ftubborn  tertian,  unlefs  it  be  deeply  rooted  indeed,  or  proceeds  from  a 
fcirrhofity,  or  fuppuration  in  fome  part  of  the  body.  Thus,  likewife,' 
in  an  obftruCtion  of  the  menfes,  the  medicated  liquor  of  rue,  given  in 
proper  defes,  at  due  diftances  of  time,  for  three  or  four  days  together, 
before  the  accuftom’d  period,  will,  with  the  afiiftance  of  a  warm  bath, 
ufed  an  hour  before  bed-time,  caufe  them  to  flow  regularly. 

PROCESS.  XXXVI. 

Exhibiting  the  manner  of  preparing  fweet-feented \  or  apo¬ 
plectic  Balsams,  with  diftilVd  Vegeta-ble  Oils. 

The  procefs.  !•  r  |  ^  A  K  E  eight  parts  of  perfectly  pure  pomatum ,  *  two  of  clean  white 
&  wax ,  and  one  of  any  odoriferous  ejfential  oil ;  diff.olve  the  two  former 

together  in  a  glared,  or  porcellane  vejfel ,  over  a  very  gentle  fire ,  and,  after  the 
vejfel  is  removed  from  thence ,  add  the  oily  mix  them  all  well  together,  and , 
when  the  whole  is  perfectly  cold ,  it  will  congeal  into ■  a  balfam ,  which  is  imme¬ 
diately  to  be  put  up  into  pure  veffels  of  glafs,  lead ,  or  filver ,  and  kept  dofe 
from  the  air. 


'  The  camions  2.  The  eftential  oil  ought  not  to  be  added  before  the  mixture  of 
veheremth  it  the  Wax  and  pomatum  begins  to  cool,  left  fome  of  its  volatile,  or  moft 
^(J°n!y/e  i>  r'  odoriferous  parts  fhould,  by  the  heat,  be  made  to  fly  off.  And,  after 
the  three  ingredients  are  thoroughly  incorporated  together,  the  con¬ 
taining  veflel  may  be  plunged  into  cold  water,  to  haften  the  congelation, 
prevent  any  farther  evaporation,  and  to  render  the  balfam  the  ftifter,  and 


*  The  a  t  of  making  pomatum,  in  perfec-  j  a  different  thing  fiom  that  we  commonly 
tion,  fb  that  it  (bail  appear  extremely  pure,  t  find  delcribed  in  difpenfatories ;  as  being  pre- 


ft  iff,  white,  and  porous,  is  no  inconsiderable 
fcoet,  and  lies  in  few  hands.  The  unguent, 
which  now  commonly  goes  by  this  name,  is 


pared  without  any  apples,  or  pome-waters. 
It  may,  if  a  perfon  has  the  fecret,  be  made  to 
great  advantage,  with  little  trouble. 


•  fitter 


Ill 
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fitter  for  keeping.  A  quantity  of  elaofaccharum ,  containing  the  due,  fpe- 
cified  proportion  of  oil,  may  here  be  conveniently  fubftituted  for  the  oil 
itfebf;  but  when  the  oil  is  very  odoriferous,  or  highly  aromatic,  its 
quantity  need  not  exceed  that  of  half,  or  even  a  quarter  of  what  is  or¬ 
dered  in  the  procefs.  The  proportion  of  the  wax  may  likewife  be  dimi- 
nifhed,  where  the  balfam  is  required  of  a  foft  confidence,  -  or  defign'd  to 
be  long  kept,  or  in  a  cold  climate :  for  the  wax,  renders  the  balfam 
durable,  in  proportion  to  the  quantity  employ'd,  but  at  the  fame  time 
takes  oft' from  its  odour.  The  pomatum  ought  by  all  means  to  be  frefh, 
no  way  difcolour’d,  but  perfectly  white,  and  without  any  ill  fcent. 

3.  Thefe  balfams  may  be  made  of  any  colour  one  pleafes,  by  the  addi-H<rw  it  be 
tion  of  a  proper  pigment:  for  as  they  are  defigned  only  for  external  ufe  varied.  ^  ? 
we  have'  no  ill  confequence  to  fear  from  the  tinging  ingredient,  provid¬ 
ed  it  be  not  a  fubtile  poifon  :  thus  a  few  grains  of  gum-lac,  rubbed  fine 

with  one  or  two  of  fal-ammoniac,  or  a  little  native  cinnabar, fubtily  ground, 
and  mixed -with  an  ounce  thereof,  will  make  them  appear  of  a  beauti¬ 
ful  red  ;  without  changing  either  their  fcent  or  tafte.  Verdigreafe,  or 
the  pigment  made  of  the  juice  of  buck-thorn  berries,  will  give  them  a 
very  fine  green  ;  and  faffron  ground  fine,  a  gold  colour:  but  this  will  al¬ 
ter  their  fcent  ;-and  therefore  gamboge  ground  with  a  very  little  fai- 
ammoniac,  to  take  away  its  clamminefs,  or  the  pow'der  of  turmeric- root, 
may  be  ufed  in  its  ftead.  And  by  this  means  we  may  fuit  the  colour 
to  that  of  the  oil  of  the  plant  made  choice  of  for  our  balfams. 

The  general  method  '  of  tinging  them,  is  this.  When  the  wax  and 
pomatum  have  been  melted  together,  removed  from  the  fire,  and  be¬ 
gin  to  grow  cold,  caft  in  your  pigment,  well  prepared,  or  ground  fine 
in  a  mortar,  and  mixed  with  a  little  pomatum  ;  then  keep  the  mixture 
ftirring,  to  incorporate  all  thoroughly  together ,*  and  foon  after  add 
the  aromatic  oil,  and  blend  the  whole  into  one  uniform  and  con¬ 
fident  mafs  ;  keeping  it  in  motion  till  it  grows  perfectly  cold. 

4.  As  thefe  balfams  are  defigned  only  for  perfumes,  to  refrefh  the  fyi-How  perform 
rits,  and  add  vigor  to  the  nerves ;  thofe  oils  ought  to  be  employed  in*^'*  \° ^'ee  ^ 
their  preparation,  which  may  moft  conduce  to  that  end.  Such  are, the 

efiential  oils  of  cinnamon,  orange-peel,  cloves,  lavender,  nutmets,  mace, 

Indian  cedar,  rhodium,  marjoram,  baulm,  origanum,  rofes,  jhfmin,  and  ; 
the  Philadelpbus  Athen&i,  the  fcent  whereof  is  exceeding  grateful,  an^  be¬ 
yond  that  of  jafmin-flovvers.  The  exprdfed  oils  beft  fitted  for  this  procefs,. 
are  thefe  of  mace,  and  nutmegs,  the  .  opobalfamum  of  Arabia ,  for  we 
have  none  that  comes  from  Syria,  and  the-  white  Peruvian  balfam,  which 
has  a  very  delightful  fragrance. 

5.  The  Italians ,  who  are  thought  to  prepare  thefe  balfams  in  great  : 
perfection,  and  do  it  .principally  for  the  ule  of  the  duke  of  Florence , 
who  makes  rich  prefents  thereof  to  foreign  ambaffadors,  chufe  fome  cf- 
fential  oil,  as  that  of  nutmegs,  for  the  bafis  of  their  compofitions.  But . 
this  they  {hake,  and  vvalh  ib  long  in  water,  that  it  lofes  all  its  pecu- 

•  •  •  *  •  liar-  ,  . 
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liar  odour;  which  is  fo  far  from  being  of  any  advantage  to  the  balfam, 
that  it  doubtlefs  proves  a  diflervice  thereto.  For,  as  we  formerly  ob- 
ferved,  whenever  an  oil  has  loft  its  fpeciftc  fcent,  it  cannot  be  .di- 
ftinguifhed  from  any  other  common,  unCtuous,  or  fat  fubftance. 

6.  The  word  balfam  is  of  Hebrew,  Chaldee ,  or  Arabic  extract;  and 
from  thence  tranfm-itted  to  the  Greeks  and  Romans,  as  we  learn  from 
Floras ,  who  tells  us,  that  “  the  Roman  army  met  with  balfams ,  in  their 
“  pafl'age  through  the  odoriferous  groves  of  AJiaf  Balfam,  in  Hebrew , 
is  called  "vyD>  Baal  Sheinin ,  the  prince  of  oils.  All  balfams  took 
their  names  originally  from  that  of  the  valley  of  Hieruchuntum  in  Syria , 
where  it  is  found  to  this  day,  and,  called  Opobalfamum.  This  is  mentioned 
by  “Theophraflus ,  Jofephus ,  and  others.  The  genuine  balfam,  or  Opobalfamum 
itfelf,  is  fo  exceeding  precious,  that  the  whole  ftock  of  it  is  appropriated 
to  the  fervice  of  the  grand  Seignior  ;  that  perfon  being  adjudged  guilty 
of  a  capital  crime,  who  fhall  tranfport  any  part  thereof  to  foreign 
countries.  Our  merchants  bring  away  the  balfam  of  Mecha,  inftead  of 
the  Opobalfamum ;  only  mixing  it  with  a  proper  proportion  of  the  bal¬ 
fam  Copaiba ,  to  give  it  a  flavour. 

7.  Thefe  balfams  may  be  of  ufe  in  hyfteric  cafes,  in  the  palfy,  apo¬ 
plexy,  and  lethargy,  ariling  from  a  cold  caufe ;  for,  when  fmelt  to, 
they  are  found  wonderfully  grateful  and  refrefhing.  That  prepared 
with  the  diftilled  oil  of  rue,  is  moft  proper  for  hyfterical  diforders ; 
that  of  lavender,  for  apoplectic,  and  other  cephalic  cafes,  &c. 


*  Thefe  are  the  balfams,  or  perfumes,  which 
people  commonly  carry  in  their  pockets,  in¬ 
cluded  in  little  lilver,  or  ivory  boxes,  or  the 
heads  of  their  canes,  to  frnell  to  occaiionally  j 


and  may  be  fuited  to  every  conftitution,  fo 
as  to  prove  grateful  and  agreeable,  even  to 
thofe  who  have  an  averlion  to  the  lufeious 
fweets  of  musk,  civit,  and  ambergreafe. 
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PROCESS  XXXVII. 

To Jhew  that  all  kinds  of  crude  Meal  and  Malt,  fteeped 
in  water ,  will  not ,  without  a  previous  Fermentation, 
afford  a  fpirituous ,  or  vinous  liquor ,  by  diftillation  j  but  only 
one  that  is  almoft  fcentlefs  and  infipid. 

IX  any  kind,  of  meal ,  or  ground  malt ,  with  warm  jheprccefs. 
water  enough  to  make  it  of  the  confidence  of  panada , 
and  diflil  the  mixture  by  the  alembic ,  with  a  gentle 
heat  :  what  comes  over  will  be  only  an  infipid ,  unin¬ 
flammable  water,  with  very  little  fcent ,  and  capable 
of  extinguifhing  fire. 

to 

2.  The  vapor  rai fed  in  the  operation  conden -its  nature. 
fes  into  drops,  like  dew,  in  the  head  of  the  (till,  and  does  not  pre- 
fently  run  down  in  veins  to  the  worm.  The  water  which  thus 
comes  over,  is  not  perfectly  pure  and  fcentlefs ;  becaufe  all  vegetables 
contain  fomething  of  a  fubtile,  tho1  uninflammable,  native  fpirit ;  as 
we  learn  from  our  Arft  procefs ;  and  fome  part  hereof  is  retained  in 
the  meal  or  malt:  but  if  the  liquor  be  drank,  it  has  all  the  effects  of 
water  ;  and  not  any  one  of  wine. 

5.  Hence  it  appears,  that  what  is  called  the  firfi fermentation,  or  the  re-  The  doBr'mt it 
d u& ion  of  any  grain  into  malt,  will  not  fit  it  to  afford  an  inflammable  fpi 

P  rit 
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rit  by  diftillation ;  another  fer-mentation  with  liquids®  being  abfolutely 
requilite  for  that  purpofe.  And  this  holds  equally  true  of  all  kinds  of 
pulfe  and  grain. 

PROCESS  XXXVIII/ 

.  ",  4  ■  \  i  * 

To  Jhew  that  Honey  made  into  hydromel  with  water. ,  affords 
no  fpirituous  liquor ,  whilfi  it  remains  Crudf3  or  Un- 

.  FERMENTED. 

*•  • 

*  .  •  1  •  • 

The proce/s.  If^XILUFE  Native  Honey  with  five  or  fix  times  its  own  quantity 
JLy  of  water,  let  it  fiand  to  fettle,  afterwards  run  it  through  a  flan -  • 
nel  firainer,  and  directly  commit  it  to  diflillation  ;  by  which  means,  if  two 
thirds  of  the  whole  quantity  be  drawn  off,  it  will  only  yield  an-indolent  wa¬ 
ter,  retaining  fomething  of  the  fmell  of  Honey,  or  tl>e  flowers  from  whence 
it  was  colleBed,  but  nothing  of  a  fpirituous,  or  vinous  nature ;  for  it  will  neither 
inebriate ,  burn  in  the  fire,  nor  run  in  veins ,  but  form  into  drops,  on  the  fiill-head . 


virtues  of  the  2.  The  fubjed  of  this  procefs  is  the  mulfum  of  the  ancients,  fo  fre- 
fubfcl.  quently  met  with  in  their  writings ;  and  famous  for  its  laxative,  ape-  ’ 
ritive,"*  and  refrigerating  virtues ;  and,  indeed,  it  fometimes  proves  a 
fuccefsful  remedy,  when  ftrong&r  and  more  elegant  medicines  have  failed. 
virtues  of  the  3-  The  diftill’d  water  of  this  hydromel,  or  mulfum,  is  recommended 
production,  againft  obftrudions  and  inflammations  in  the  fine,  capillary,  or  moft  de¬ 
licate  and  tender  veflels,  and,  particularly,  in  fuffuftons  and  inflam¬ 
mations  of  the  eyes;  being  externally  applied  thereto* after  it  has  been 
. warm’d  over  the  fire.  And,  indeed,  for  this  purpofe,  kis  a  very  effec¬ 
tual,  tho’  a  mild  and  gentle  remedy.  On  which  account  it  has  been 
held  as  a  very  great  fecret  in  France. 

The  doctrine  of  4-  This  procefs  informs  us,  that  even  the  moft  pure,  perfed  and 
the  procefs.  beft  elaborated  of  vegetable  juices,  will  not  by  diff  illation  afford  a  vinous 
fpirit.  Honey  is  a  fubtile  juice,  brought  to*  the  greateft  degree  of  per- 
fedion  by  the  heat  of  the  fun,  and  all  the  requifite  ftages  of  circulation; 
whence  it  at  length  comes  to  be  lodged  in  proper  cells,  which  -are  al¬ 
ways  found  in  the  flower  of  the  plant ;  whereof  it  therefore  is  the  ulti¬ 
mate  and  moft  confummate  produdion.  It  appears  to  be  the  very  mar¬ 
row  of  the  flower,  from  whence  it  diftils  in  tranfparent  drops ;  as  is  plain¬ 
ly  feen  in  the  lily,  the  Corona  imperialis,  thea!oes-plant,and  other  vegetables, 
whofe  flowers  are  of  the  larger  kind.  Hence  many  are  of  opinion,  that  it  is 
the  nutriment  of  the  embryo  in  vegetables,  which  the  bees  fuck  out  of 
their  flowers,  and  lodge  within  their  gorge  ;  where  being  detained  a 
while,  and  poffibly  farther  concoded,  it  becomes  of  a  thicker  confiftence-. 
Yet  we  fee  even  this  perfed  vegetable  juice  contains  no  inflammable* 
or  vinous  fpirit,  before  it  has  felt  the  force  of  fermentation.  And  the 
fame  .holds  univerfally  true  of  the  juices  of  all  manner  of  fruits,  and  even 
of  grapes  themfelves,  tho*  ever  fo  pulpy,  ripe,  and  perfed.  '  . 
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ERMENTATION  is  a  change  produced  in  ve- Fermentation; 
getable  bodies,  by  means  of  an  inteftine  motion  ex-vhati 
cited  therein  j  the  effed:  whereof  is  this,  that  the 
part  which  firffc  rifes  from  them-  in  diftillation,  is 
either  a  thin,  fat,  acrid,  hot,  tranfparent.  Volatile, 
and  inflammable  fluid,  that  will  mix  with  water ; 
or  elfe  a  thin,  acid,  pellucid,  lefs  volatile,  uninflam¬ 
mable  liquor,  capable  of  extinguifhing  fire. 

Authors  have  been  at  a  deal  of  pains  to  deliver  an  adequate  definition  *  , . 
of  fermentation;  but  with  all  their  care,  they  differ  widely  from  each 
other ;  and  not  one  of  them  affords  us  an  accurate  and  genuine defcription 
of  the  thing.  And,  for  my  own  part,  I  freely  acknowledge,  that  the 
definition  here  laid  down  rather  defcribes  the  effed;  of  fermentation,  than 

declares 
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declares  what  it  really  is :  but  I  could  not  define  it  otherwife,  without 
running  into  confiderable  errors.  In  matters  of  natural  philofophy,  ’tis 
not  a  rational  definition  that  will  inform  us  of  their  nature ;  but  what¬ 
ever  is  of  that  kind  can  only  be  clear’d  up,  and  made  intelligible  by 
obfervation ;  that  is,  by  the  knowledge  which  arifes  from  an  accurate 
confideration  of  things.  .  . 

Numerous  phenomena  prefent  themfelves  in  the  bufinefs  of  fermenta¬ 
tion;  and  whoever  would  faithfully  defcribe,  or  rightly  define  that  ope¬ 
ration,  ought  duly  to  weigh  and  confider  them  all.  The  authors  who 
have  wrote  upon  fermentation  attempt  to  give  us  the  definition  of  it  from 
thofe  phenomena  which  themfelves  obferved  therein ;  but,  not  being 
careful  to  remark,  and  confider  them  all,  and  diftinguifh  between  them, 
they  affumed  fome  particulars  as  effential  and  peculiar  to  it,  which  are 
common  to  other  things  as  w'ell  as  to  that :  and  by  this  means,  they  were 
led  into  error.  He  who  would  give  an  exad  defcription  of  fermentation, 
muftfet  down  what  isconftantly  to  be  obferved  in  it,  and  not  to  be  found  in 
any  thing  ejfe ;  otherwife  that  will  be  taken  for  an  effed  of  fermentation, 
which  properly  never  belong’d  to,  or  was  produced  by  it.  Fermentation, 
in  itfelf,  is  a  thing  utterly  unknown  to  us;  and  we  can  only  become  ac¬ 
quainted  with  it  from  its  effeds;  we,  therefore,  include  in  our  definition 
the  ultimate  difference  it  produces;  by  which  it  is  diftinguifh ’d  from  every 
'  other  operation  in  nature.  We  fay  then,  that  fermentation  is  a  change 

produced  in  vegetable  bodies,  becaufe  the  effeds  of  a  true  and  genuine  fer¬ 
mentation  wre:e  never  obferved  to  be  produced  in  animal  or  foffil  fub- 
ftances  ;  and  an  inteftine  motion  is  faid  to  be  its  eftedive  caufe  upon  this 
fcore,  that  fermentation  is  not,  like  fome  chemical  operations,  perform’d 
by  triture  or  attrition.  The  liquor  obtained  by  means  of  it  is ‘called 
thin,,  becaufe  none  appears  to  be  thinner  than  the  fpirit  of  fermented 
vegetables;  acrid,  becaufe  it  ads  almoft  like  fire,  when  applied  to  the 
tongue,  or  other  parts  of  the  body ;  volatile,  becaufe  there  appears  to 
be  no  liquor  that  is  raifed  with  greater  eafe  :  but  ’tis  this  liquor’s  being 
totally  inflammable,  and  at  the  fame  time  capable  of  mixing  with  water, 
that  ultimately  diftinguifhes  fermentation  from  all  other  operations  in  na¬ 
ture  :  for  neither  putrefadion,  digeftion,  effervefcence,  nor  any  thing  of 
that  kind,  will  ever  afford  a  liquor  at  once  poffefs’d  of  both  thofe  qua¬ 
lities.  Putrefadion  indeed,  as  well  as  fermentation,  is  perform’d  by 
means  of  an  inteftine  motion ;  but  the  former  will  never  produce  either 
of  the  liquors  above  defcribed  as  the  effeds  of  fermentation ;  that  is, 
neither  a  vinous,  nor  an  acetous  liquor.  We  fee  then,  that  there  are  two 
different  effeds  of  fermentation,  the  produdion  of  an  inflammable  fpirit, 
and  an  uninflammable  acid  ;  and  whatever  operation  will  afford  neither 
of  thefe  liquors,  is  improperly  called  fermentation:  which,  therefore,  can 
only  take  place  in  the  vegetable  kingdom  ;  for  all  the  arc  in  the  world, 

.  fo  far  as  hitherto  appears,  will  never  gain  fuch  fpirits  from  animals  or 
foffils ;  and  confequently,  never  excite  an  adual  and  real  fermentation  in 

them : 


Procejfes  upon  Vegetables.  ny 

them;  for  fermentation  is  the  (ingle  operation  in  nature,  by  which  fuch 
fpirits  can  be  obtain’d. 

2.  Any  vegetable  liquor  fo  fermented  as  to  afford  the  inflammable  fpi-  mne  an<i  v,~ 
rit  above-mention’d  for  the  firft  thing  in  diftillation,  we  call  wine  :  but ^fd^heme. 
i’f  the  liquor  be  fo  fermented  as  firft  to  afford  the  acid,  uninflammable 

one,  -tis  term’d  vinegar ;  by  which  we  mean  every  thin,  acid,  .volatile, 
vegetable  liquor,  capable  of  extinguifhing  fire.  So  likewife,  under  the 
name  of  wine,  we  include  beer  or  ale,  mead  or  metheglin,  cyder,  per¬ 
ry,  all  forts  of  artificial  wines,  and  whatever  liquors  afford  fpirits  pof- 
fefs’d  of  the  properties  before  fet  down.  The  like  is  to  be  underftood 
of  vinegar,  which  is  obtainable  from  all  the  fame  bodies  that  afford 
wine  :  fo  that  we  have  either  the  wine,  or  vinegar,  of  all  forts  of 
fruits,  as  of  grapes,  currants,  mulberries,  cherries,  all  forts  of  grain, 
as  barley,  wheat,  oats,  &c.  all  forts  of  pulfe,  as  beans*  peafe,  tares,  &c. 
all  forts  of  roots,  as  turneps,  carrots,  radifhes,  drc..andin  (hort,  of  all 
fort's  of  vegetable  fubftances,  even  grafs  itfelf. 

3.  All  the  bodies  capable  of  being  changed  by  fermentation,  either  Fermentable 
into  wine  or  vinegar,  are  faid  to  be  fermentable  bodies;  and  becaufe bcdiei 
fuch  a  change  can  only  be  wrought,  fo  far  as  we  know  at  prelent, 

upon  vegetables,  thefe  alone  are  accounted  fermentable :  tho’  at  the 
fame  time  we  do  not  fay,  that  every  vegetable  fubftance  is  naturally 
capable  of  fermentation.  Muftard-feed,  onions,  &c.  afford  a  fetid  li¬ 
quor  by  diftillation  ;  which  is  rather  the  effeCt  of  putrefaction  than  fer¬ 
mentation  in  them. 

4.  Any  matter,  which  being  mixed  with  a  fermentable  body,  increafes  Fenmnis-ahat. 
its  inteftine  motion,  or  excites,  or  forwards  the  fermentation,  is  call’d 

a  ferment.  And,  according  to  the  doctrine  before  deliver’d,  nothing 
can  properly  be  called  fo  but  what  will  produce  either  wine  or  vi¬ 
negar. 

5.  The  fubjeCts  of  fermentation,  or  fermentable  bodies,  being  fepa  -Several  ways  of 
rately  confider’d,  are  very  various,  and  almoft  innumerable;  we  (hall, ^f^licTic^or- 
therefore,  confider  them  in  the  feveral  cla(fes  under  which  they  aref;„g-  to  their 
ranged  by  the  different  ways  made  ufe  of  to  ferment  them.  In  order  clajfui  viz.. 

to  produce  wine  from  grapes,  a  different  method  muft  be  taken  from 
that  which  we  make  ufe  of  to  obtain  it  from  barley.  For,  if  grapes 
were  firft  fteep’d  in  water,  then  drain’d  of  their  moifture,  and  afterwards 
thrown  into  heaps,  or  couches,  as  barley  is,  in  order  to  be  made  into 
malt,  they  would  rot,  and  afford  nothing  at  all  of  a  vinous  nature.  Hence 
there  appears  a  neceflity  for  confidering  vegetable,  or  fermentable  bodies, 
according  to  the  manner  which  ought  to  be  purfued  in  their  refpeSive 
fermentations.  And  fince  feveral  of  them  may  commodioufly  be  treated 
in  the  very  fame  manner,  ’twill  be  convenient  to  reduce  as  many  as  are 
capable  of  it  to  the  fame  clafs  ;  whence,  by  going  over  a  few  fuch  cinf- 
fes,  we  (hall  readily  underftand  how  to  ferment  z\\  forts  of  fermentable 

bodies; 
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bodies;  without  being  at  the  pains  feparately  to  confider  every  par¬ 
ticular  fubjedl  of  the  vegetable  kingdom. 

The  maty  feeds,  6.  The  firft  clafs,  according  to  this  method,  will  confift  of  the  mealy 
feeds;  by  which  we  mean  all  the  grain,  that,  being  fully  ripe,  and  well 
dry’d,  may  be  reduced,  by  grinding, 'to  a  light  meal,  or  flower,  that  is 
neither  clammy,  nor  undtuous.  Of  thefe  feeds  there  are  three  kinds ; 
•via,,  (i.)  All  manner  of  bread-corn,  growing  in  ears,  and  having  a'graffy 
leaf;  fuch  as  the  feveral  forts  of  rye,  barley,  wheat,  rice,  millet,  buck¬ 
wheat,  and  other  feeds,  which,  on  account  of  their  likenefs,  are  reckon'd 
among  them ;  fuch  as  flax-feed,  canary-feed,  fpelt,  oats,  the  feeds  of 
melons,  .pompions,  cucumbers,  C 7c.  (2.)  The  feveral  kinds  of  pulfe ;  • 

as  beans,  peas,  tares,  lentils,  cicers,  or  the  chich-pea,  french-beans, 
heath-peas,  lupins,  cammoc-feed ;  with  the  mealy  feeds  of  all  other  * 
podded  vegetables,  which  bear  a  papilionaceous  flower.  (3.)  All  the 
nuts,  which  are 0 not  over-ftock’d  with  oil;  fuch  as  the  cheft-nut,  the 
hazel-nut,  the  walbnut,  the  piftachio,  the  almond,  the  cocoa-nut,. &c, 
with  their  fubordinate  lpecies.  The  more  unduous  kinds  of  nuts  may 
likewife  be  ranged  under  this  clafs,  provided  they  are  firfb  dry'd,  or 
otherwife  freed  from  their  too  great  proportion  of  oil,  before  you  ' 
commit  them  to  fermentation. 

summer-fruits,  7.  Under  the  fecond  clafs  we  range  afl  the  pulpy  fummer-fruits, 
which,  when  ripe,  affedt  the  tongue  with  the  fenfe  of  acidity  and*  fharp- 
nefs ;  as  pears,  apples, medlars, fervices,apricots,  peaches,  plumbs,dr c.  various 
kinds  of  berries,  as  the  goofe-berry,  the  mulberry,  the  elder-berry,  &c. 
cherries,  grapes,  currants,  &c.  melons,  pompions,^.  Under  this  clafs 
alfo  may  be  ranged  all  manner  of  bulbous,  pulpy  roots,  growing  in  the 
ground ;  if  they  are  but  firft  depriv'd  of  their  volatile,  alkaline  fait, 
which  is  apt  to  determine  them  to  putrefadtion ;  fuch  are  turneps, 
parfnips,  carrots,  onions,  garlic,  &c.  for,  notwithftanding  their  alkaline 
nature,  thefe  will  afford  a  vinous  fpirit,  after  they  have  begun  to  fprout. 
To  thefe  we  may  alfo  add  Iemmons,  oranges,  citrons,  &c. 

Juicy  parts  of  3.  The  third  clafs  takes  in  all  the  juicy  parts  of  plants,  as  the  leaves, 
plants,  flowers,  ftalks,  and  roots ;  provided  they  are  not  too  oily,  or  too  alka¬ 
line;  in  which  cafe  vegetables  will  rather  putrefy  than  ferment;  and  ac¬ 
cordingly,.  fome  antifcorbutic  plants,  as  fcurvy-grafs,  brook-lime,  muf- 
tard,  &c.  being  fermented,  and  committed  to  diftiilation,  yield  a  fpirit, 
which  proves  rather  alkaline,  than  acid  or  inflammable. 

Expref'd  ve°  o.  The  fourth  clafs  contains  the  frefh  exprefled.  and  native  juices  of  all 
get  able  juices,  kihds  of  vegetables,  efpecially  of  the  fubjedts  fpecified  in  the  fecond 
and  third  clafs ;  to  which  may  be  added,  all  the  native  faline  liquors, 
that  diftil  from  wounded  plants  ;  as  the  tears  of  the  vine,  the  u'all-nut, 
the  beech-tree,  &c.  which  prefently  fall  to  fermenting,  if -let  ftand  in 
a  warm  place.  By  the  way,  Hebmont  tells  us,  in  his  treatife  de  Lithiafi , 
-that  he  obferved  a  birtch-tree  to  weep  a  very  large  quantity  of  liquor 
about  the  end  of  the  month  February ,  and  die  beginning  of  March ;  which 

‘  •  being 
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being  drank,  pfov’d  of  great  fervice  in  cafe  of  the  ftone:  and  Mr.  Boyle, 
comma  to  make  the  experiment,  found,  that  if  the  liquor  was  ufed  frefh, 
as  it  came-  from  the  tree,  it  had  a  very  good  effeCt  in  that  diftemper ; 
but  none  at  all  after  it  was  once  grown  dale :  accordingly,  Helmont  him- 
felf  cautions  us,  not  to  let  this  juice  ferment  before  ’tis  given  for  the 
purpofe  already  mention’d,  “  left  ( lays  he)  from  a  cooling  liquor,  as 
”  it  is,  it  fhould  become  heating.” 

10.  Under  the  fifth  clafs  come  the  moft  perfect  of  all  vegetable  juices,  viz,.  Unctuous  and 
thofe  which  are  unctuous,  condenfed,  and  elaborated  by  nature  herfelf 

fuch  as  honey,  manna, fugar,  the  pulp  of  caftafijlularis, or  the  pudding-pipe- 
tree  with  au  other  kinds  of  concreted  juices  capable  of  diiTolving  in 
water;  or '  fuch  as  are  neither  balfams,  gums,  nor  .rofins.  A1J[  thefe 
juices  are,  doubtlefs,  to  be  efteem’d  as  vegetable  productions :  tis  im- 
poiftble  we  ftiould  queftion,  whether  honey  is  of  a  vegetable  nature,  or 
not,  when  we  know  it  to  be  a  thing  which  the  bees  gather  from  flowers, 
and*  which  they  neither  take  into  their  mouths,  nor  lay  up  in-  their-  fto- 
machs,  but  commit  to  a  particular  cavity,  or  receptacle  made  on  purpofe 
to  receive  it ;  from  whence  they  can  again  difeharge  it  unalter’d.  Thus 
alfo  we  are  well  allured,  that  manna  is  not  a  vapor,  or  dew,  let  down 
from  the  upper  regions ;  but  a  humor,  that  bejng  made  to  fweat  from  * 
the  leaves  of  trees  by  the  fun’s  heat,  is  gather’d  early  in  the  morning, 
whilft  it  lies  condenfed  upon  them.  In  like  manner,  fugar,  and  other 
fimilar  juices,  are  to  be  efteem’d  as  vegetable  bodies.  . 

11.  The  fixth  and  laft  clafs  of  fermentable  bodies  corrfifts  of  th earn! river*\va~ 
waters  of  thofe  rivers,  in  which  large  quantities  of  vegetables  have  been'*™- 
thrown,  and  diftolved  ;  as  muft  be  the  cafe  more  particularly  in  the  rivers 

upon  wlr  ch  ftand  very  large  and  populous  cities  ;  as  the  Thames,  the  Seine, 

&c.  For,  if  thefe  waters  are  taken  up  in  warm  weather  or  climates,  and 
committed  to  proper  velfels  or  casks,  they  will  at  length  ferment.  IVand* 

‘.ivoords  tells  us,  in  his  treatife  of  fermentation,  that-  this  was  obferved 
of  feme  water  taken  up  under  the  equinoctial  line;  which  might  proceed 
from  the  ferment,  left  in  the  containing  casks  by  the  vegetable  liquors 
they  held  before.  Some  Englift  men  bound  upon  a  voyage  to  the  Eafl- 
Ittdies  having  fill’d  feveral  hogfheads  with  "Thames- water  to  take  along 
with  them  obferved  an  inteftine  motion  in  it  when  they  came  to  the 
Equator  ;  and  found  it  afterwards  turn’d  into  a  kind  of  vinous  liquor, 
capable  'of  affording  an  inflammable  fpirit  by  diftillation.  But  this, 
without  difpute,  proceeded  from  the  flowers,  leaves,  roots,  or  other  parts 
of  vegetables,  which  continually  fall,  or  are  waftfd  down  into  that  river. 

But  thefe  particular  waters  are  found  in  a  ftate  of  putrefaction,  before 
they  put  on  a  vinous  nature;  and  their  fermentation  is  obferved  to  be 
promoted  by  any  fermentable  body  thrown  into  them  ;  or  by  being  only 
kept  in  casks,  which  before  contain’d  any  fermenting  liquor:  fo  thac 
•  water  appears  not,  properly  and  ftri&ly,  to  ferment  of  it  felf,  but  by 

*  .  .  .  accident-  r 
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accident  only.  This  feems  to  be  farther  confirm’d  by  fome  repeated  ex¬ 
periments  made  in  England ;  whence  it  appears,  that  thofe  waters  which 
have  for  long  time  run  over  vaft  trads  of  land,  are  the  moft  difpofed  to 
ferment  in  the  casks ;  fince  fo  long  a  courfe  muft  needs  give  the  greater 
opportunity  for  them  to  be  mix’d  and  impregnated  with  vegetables  and 
their  juices. 

,  12.  In  order  to  fit  any  of  the  fermentable  bodies  before- mention’d  for 

on. fermentation,  there  are  feveral  particulars  requifite ;  as  (i.)  maturity. 
The  juice  of  unripe  berries,  as  of  currants,  or  goofe- berries;  for  in- 
ftance,  will  fcarce  be  brought  to  ferment  at  all;  whilft  it  is  very  difficult 
to  hinder  their  juice,  when  fully  ripe,  from  falling  fpontaneoufly  into 
fermentation.  Thus,  the  juice  of  unripe  grapes,  being  incapable  of  fer¬ 
menting,  is  a  rough,  acid  liquor,  call’d  verjuice,  that  will  for  feveral 
years  remain  in  the  fame  unadive  fiate ;  but,  after  they  are  come  to  ma¬ 
turity,  it  can  no  fooner  be  prefled  into. the  veflel,  than  it  becomes  a  fer¬ 
mentable,  fpirituous  fluid.  (2.)  Another  requifite  to  prepare  a  body 
for  fermentation  is,  that  it  flnould  contain  only  a  moderate  proportion 
of  oil ;  for,  if  it  either  exceeds  in  the  quantity,  or  be  entirely  defti- 
tute  of  oil,  it  will  never  be  brought  to  ferment  at  all.  Thus,  al- 
*  monds,  fennel- feeds,  &c.  are  always  deprived  of  their  oil  before  we 
attempt  to  ferment  them :  and  unlefs  this  were  done,  they  would  alfo 
be  apt  to  grow,  rancid.  (3.)  The  bodies  intended  for  fermentation  muft 
not  be  too  acid  or  auftere ;  as  is  plain  from  the  acid  juices  of  unripe 
fruits,  which  are  greatly  indifpofed  to  ferment:  and  fo  likewife  the 
rough,  auftere  juice  of  tormentil,  for  inftance,  is  with  great  difficulty 
managed  by  fermentation.  (4.)  The  laft  thing  required  to  fit  and  pre¬ 
pare  a  body  to  undergo  fermentation,  is  the  property  of  diffiolving  in 
water ;  for  want  of  which,  all  acid  bodies,  and  fuch  woods,  roots,  and 
herbs  as  are-hard  or  dry,  become  unfit  for  this  operation;  for,  unlefs 
the  parts  of  thefe  bodies  are  diflolv’d,  the  requifite  inteftine  motion  there¬ 
of  will  not  enfue ;  but,  without  fuch  motion,  fermentation  cannot  fubfift. 
Hence  honey  itfelf  can  never  be  made  to  ferment,  whilft  it  retains  its  na¬ 
tural  thick  confiftence ;  but  being  diiTolv’d  by  heat,  or  let  down  with 
water,  it  immediately  enters  the  ftate  of  fermentation.  On  the  other 
hand,  fo  violently  as  the  juice  of  grapes  affedts  this  ftate;  -yet,  if  imme¬ 
diately  after  it  is  exprefted,  it  be  reduced,  by  boiling,  to  the  confiftence 
of  a  jelly,  ’twill  lie  quiet,  and  never  ferment  at  all,  unlefs  it  be  again 
diluted,  or  let  down  with  water. 

13.  According  to  the  definition  above  laid  dcum,  a  ferment  is  any 
matter,  which,  being  mix’d  with  a  fermentable  body,  expedites  the  fer¬ 
mentation.  And,  of  fuch  •  ferments  there  are  two  kinds,  the  natural, 
or  fpontaneous;  and  thofe  produced  by  fermentation.  Some  indeed 
pretend,  there  can  be  no  fermentation  without  a  ferment;  but  then  we 
ihould  be  at  a  lofs  to  account  for  the  firft  ferment  that  was  ever  em¬ 
ploy’d. 


Troceffes  upon  Vegetables. 

.ploy’d.  On  the  contrary,  it  is  very  manifeft,  that  fermentation  may  he 
lpontaneous;  for,wefce,  that  the  recent  juices  of  fome  ripe  plants  cannot  be 
pour’d  out  of  one  vefl'el  into  another,'  but  they  fall  of  themfelves  into 
a  ftate  of  fermentation.  The  fpontaneous  or  natural  ferments  then  are 
(i.)  All  the  frefti  exprefted  juices  of  fully  ripen’d  plants,  which  eafily 
run  into  fermentation.  And  (2.)  honey,  manna,  fugar,  ccijia  fifiularis , 
and  the  like  thick,  or  infpiflated  vegetable  juices,  which  caufe  a  ftrong 
fermentation.  (3.)  The  ferments  produced  by  fermentation,  are  the 
frefti  flowers,  or  yeaft,  of  any  fermenting  vegetable  juice,  or  liquor,  as 
of  wine,  beer,  &c.  By  flowers,  or  yeaft,  we  underftand  that  light  frothy 
matter,  which  covers  the  furface  of  the  fermenting  liquor  in  the  nature 
of  a  tender  cruft,  and  which,  being  added  to  any  other  fermentable  juices, 
will  excite  a  fermentation  in  them.  (4.)  The  frelh  faces,  or  lees  of  any 
fermenting  liquor,  as  of  wine,  ale,  beer,  &c.  For,  all  fermentation 
divides  the  liquor,  which  is  the  lubjed  of  it,  into  three  parts  ,•  v/z.  the 
flowers,  or  yeaft,  which  poflefs  the  uppermoft  place  ,*  the  operating,  or 
fermenting  fluid,  which  lies  in  the  middle;  and  the  grofs,  and  feemingly 
exhaufte’d  matter,  which,  falling  to  the  bottom  of  the  veifel,  is  known 
by  the  name  of  lees,  fediment,  feculence,  or  mother,  that  will,  i/  raifed 
again  into  the  liquor  out  of  which  it  was  precipitated,  caufe  it  to  work 
afrefti.  Thus,  when  a  hogftiead  of  wine  has  done  fermenting,  and  is 
fined  down,  if  the  veflel  be  any  way  (hook,  or  difturbed,  it  will  grow 
turbid  again,  and  ferment  anew ;  as  vintners  very  well  know.  For, 
fuch  as  were  the  flowers  in  the  ad  of  fermentation,  fuch  is  the  mother 
after  the  adion  is  over.  (5.)  Acid  pafte,  or  baker’s  leaven,  ’which  is 
no  more  than  any  kind  of  meal  brought  into  a  clofe  lump,  by'  means  of 
water,  after  the  fame  manner  as  common  bread  is  made  ;  for,  this 
being  fet  in  a  warm  place,  during  the  fpace  of  four  or  five  days,  it 
will  firft  fwell,  *  then  turn  very  acid,  and  at  length  become  a  fer¬ 
ment.  .Whence  we  are  furnilh’d  ivith  an  artificial  way  of  preparing 
a  ferment,  upon  occafion,  when  a  natural  one  cannot  be  procured. 
And  it  is  a  cuftom  with  bakers  to  lay  by  a  lump  of  their  dough, 
to  ferve,  as  leaven,  for  the  next  bread  they  make.  (6.)  Thofe  fer¬ 
ments,  which  refide  in,  or  ftick  to  the  (ides  of  the  casks  that  have 
contained  fermenting  liquors.  For,  fuch  casks  will,  of  themfelves, 

*  raife  a  fermentation  in  the  liquors  committed  to  them ;  and  Helmont 
was  of  opinion,  they  might  be  capable  of  doing  this  for  ever.  Upon 
account  of  this  inherent  ferment  it  is,  that  old-feafon’d  veflfels  *,  or  fuch 

*  ’Tis  very  remarkable,  tho’  a  tiling  well  j  ous,  or  fermented  liquor,  or  other,  which, 
known  to  brewers  and  vintncis,  that  a  new  i  being  plentifully  drank  in  by  the  wood,  the 
cask  checks  the  fermentation  of  vinous  li-  original  liquor  comes  to  be  deprived  of  a  large 
quors,  and  renders  them  weak  and  fpiritlefs :  i  proportion  of  its  fpirit,  and  more  fermentable 
for  which  reafon,  they  never  chufe  to  make  j  part whence  the  remainder  mud  needs  tafte 
uie  of  fuch  a  cask  before  it  is  feafon’d,  as  they  1  flat  and  vapid, 
call  it,  by  having  firft  contain'd  fome  fpiritu-  | 
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as  have  long  been  employ'd  by  vintners,  or  brewers,  bear  fo  great  a  price 
among  them. This  is  certain,  that  even  muft  itfelf  will  not  eafily  ferment  in  ' 
anew  and  pure  veflel ;  but  with  the  greateftfacility,if  put  intoone  that  has 
before  contain’d  fermenting  juices  :  for  the  parts  of  the  fermenting  liquors 
with  which  fuch  a  veflel  muft  have  been  impregnated,  prefently  rouz.e 
and  determine  it  to  action.  (7.)  Belides  the  ferments  already  menti¬ 
on'd,  there  are  fome  which  appear  to  be  heterogeneous,  or  ferments,  im¬ 
properly  fo  called ;  as  the  white  of  an  egg  beat  into  a  froth,  which  is 
ufed  when  the  liquor  to  be  fermented  proves  too  dilute  or  thin  to  fuftain 
the  operation :  for,  in  this  cafe,  the  fermentable  parts  of  the  fluid  eafily 
extricate  thetnfelves,  and  fo  fly  ofiF,  for  want  of  fomething  to  detain  and 
keep  them  in  the  body  of  the  liquor;  which,  therefore,  requires  fome 
vifcid  fubftance  to  be  mix'd  with  it,  in  order  to  prevent  this  avolation 
of  its  fubtile  parts:  and  this  cannot  be  more  commodioufly  effected  than 
by  the  white  of  eggs.  Thus,  were  we  to  ferment  the  juice  of  rofes, 
for  inftance,  'twou'd  be  requisite,  firft,  to  mix  the  white  of  an  egg  with 
it,  becaufe  it  is  by  much  too  thin  and  watery  to  ferment  of  itfelf.  (8.)  Of 
the  like  heterogeneous  kind  of  ferments  are  all  fixed  and  acid 
falts.  ^hus,  if  the  liquor  defign'd  for  fermentation  be  too  acid  to 
work  kindly ;  the  addition  of  an  alkaline  fait,  as  that  of  vine-branches, 
or  any  faponaceous  fubftance,  will,  by  taking  off  from  the  acidity,  fit  it 
for,  and  fo  promote  the  operation ;  but,  if  the  liquor  be  of  itfelf  too 
alkaline,  then  tartar,  or  the  like,  ought  to  be  added  to  it,  to  promote 
the  fermentation.  But  this  does  not  happen  becaufe  either  the 
acid,  or  alkaline  fait  is  an  a&ual  ferment,  as  fome  chemifts  have  vehe¬ 
mently  contended  for  the  alkaline ;  but,  becaufe  the  falts  employ'd  refpe- 
ftively  temper,  and  take  down  the  predominant  acid  or  alkali,  which 
before  hinder’d  the  fermentation  of  the  liquor.  And,  if  fuch  falts  fhould, 
in  due  quantities,  be  mix'd  with  any  proper  fubjeft  .of  fermentation, 
poflefled  of  all  the  qualities  above  fet  down,  as  requifite  to  it,  the  o- 
peration  would  be  entirely  check’d  and  prevented  ;  lb  that  alkaline  bo¬ 
dies  may  as  well  be  faid  to  hinder,  as  to  promote  fermentation.  (9.)  And 
laftly,  of  the  fame  fort  are  certain  auftere,  or  rough-tafted  fubftances; 
as  all  harlh  and  green  fruit,  pomegranate-bark,  and  flowers,  the  tama¬ 
risk-bark,  crab-apples,  unripe  medlars,  &c.  which,  when  the  liquor  de¬ 
fign'd  for  fermentation,  is-  too  much  broken  in  its  parts,  or  diflolv'd 
in  its  texture,  bind  it  together  again,  by  their  aftringent  quality  j  fo 
that,  tho'  it  was  before  too  thin  and  aqueous,  it  is  now  reduced  to  a 
proper  confiftence  for  fermentation.  Thus,  when  muft  proves  thin  and 
watery,  it  will  not  ferment  kindly,  unlefs  fome  auftere,  or  aftringent  in¬ 
gredient,  as  red  rofe-leaves,  or  the  like,  be  added  to  it,  to  thicken  and 
improve  its  confiftence ;  and,  at  the  fame  time,  prevent  the  air  it  con¬ 
tains  from  making  too  eafy  an  efcape.  But,  when  a  liquor  is  too  au¬ 
ftere,  or  its  roughnefs  proves  fo  great  that  it  cannot  ferment,  the  addition 
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of  a  fixed  alkali,  in  a  proper  quantity,  will  remove  the  obftru&ion,  and 
leave  it  at  liberty  to  work.  So  likewife,  when  the  operation  is  prevent¬ 
ed  by  too  large  a  proportion  of  acid  in  the  liquor,  the  method  is  to 
throw  chalk,  crabs  eyes,  bole-armeniac,  or  the  like,  into  it ;  but,  if  it 
be  too  un&uous,  or  oily,  as  is  the  cafe  in  fome  Spanish  wines,  fait  of 
tartar  is  made  choice  of :  and  thus,  as  circuraftances  alter,  different  bo¬ 
dies  are  employ’d  to  flop,  or  promote  fermentation  in  liquors. 

And  this  is  all  we  have  to  fay  on  the  fubjeft  of  ferments.  As  for  thofe 
who  pretend  there  are  particular  ones  refiding  in  the  human  body,  it  lies 
upon  them  to  {hew,  that  they  really  exift,  and  have  the  properties  be¬ 
longing  to  a&ual  ferments ;  which,it  is  my  opinion,  they  will  not  eafily  do. 


PROCESS  XXXIX. 

Exhibiting  the  manner  cf  preparing  the  firfl  clafs  of  Fer¬ 
mentable  Bodies,  viz.  Bread-Corn,  Pulfe  and  Nuts,  for 
Fe  r mentation. 

I.  t'T"1  HE  fubje&s  of  the  firft  of  thofe  claffes  into  which  we  difiributed  all  The precept, 
I  fermentable  bodies ,  viz.  eared-corn ,  pulfe  and  nuts ,  are  prepared  for 
fermentation  in  the  following  manner,  (i.)  j they  are  put  to  fieep ,  during 
the  fpring-feafon  of  the  year ,  in  warm  rain-water ,  till  they  appear  to  be  tho¬ 
roughly  drench1  d  and  foak’d,  or  render  d  [oft  and  tumid  •  which  will  ufually 
require  the  [pace  of  twenty-four  hours ,  but  more  or  lefs ,  according  as  the  feafon 
proves  cold  or  hot.  (2.)  'The  water  being  well  drain d  off  from  them ,  they  are , 
in  fome  moderately  warm  place ,  'thrown  into  beds  or  couches  about  a  foot  high ; 
and  in  this  fate  they  mufl  be  left  till  they  begin  to  conceive  a  heat ,  and  to  [hoot 
or  fprout ;  by  which  means  their  oil  is  broke  fine,  and  render  d  volatile.  (3 .)  But 
their  farther  growth  ought  now  to  be  immediately  prevented ,  by  throwing  the 
whole  couch  abroad ,  thinning  its  ranks ,  and  expofing  it  to  the  air ,  the  wind ,  the 
fun ,  or  fire ,  that  it  may  be  thoroughly  dried.  (4.)  La  fly,  the  feed  fo  prepared 
is  to  be  broken ,  and  reduced  to  a  kind  of  coarfe  flower  or  meal,  called  by  the 
name  of  ground-malt ;  which  fits  it  to  yield  its  virtues  readily  to  water.  And 
now  tis  ready  to  be  brew’d  into  a  [pirituous.  liquor ,  which  we  fcruple  not  to  tall 
by  the  name  of  wine. 

1.  Rain-water  is  here  made  choice  of  to  macerate  the  grain,  becaufe  VtrePlms  n- 
it  abounds  more  in  a&ive  principles  than  water  of  any  other  kind,  efpe- t0  lt- 
cially  in  the  fpring  of  the  year  f  accordingly,  river-water  is  not 
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found  fo  good  to  brew  withal,  nor  the  winter  a  time  fo  conveni¬ 
ent  for  it :  the  beft  malt-drink  is  always  obferv’d  to  be  that  which 
was  made  with  rain-water,  and  in  the  fpring-feafon ;  for,  fuch  water, 
at  this  feafo'n,  is  enriched  with  the  unduous,  and  active  exhalations  of 
vegetables,  which,  during  the  preceding  winter,  were  fhut  up,  and 
not  fuffer’d  to  go  off,  and  diffufe  themfelves  into  the  atmofphere. 
If  the  heaps  or  couches,  into  which  the  macerated  grain  is  thrown, 
be  made  too  large,  or  deep,  the  middle  of  them  will  be  fcorch’d  and 
burnt  up,  before  the  outfides  are  warm ;  and,  if  they  are  made  too 
{mail,  the  fubjed  will  not  fprout  kindly.  For,  in  this  cafe,  the  vege¬ 
table  feeds  being  thoroughly  faturated,  and  plump’d  up  with  the  water 
wherein  they  were  fet  to  fteep ;  and  afterwards,  by  means  of  a  ftrainer, 
lieve,  or  otherwife,  freed  from  all  the  fuperfluous  moifture,  and  then 
thrown  into  heaps ;  the  little  bodies  here  keep  each  other  warm  by  their 
mutual  preflure  and  contad,  'till  at  length  they  grow  fo  hot,  that  rhe 
hand  cannot,  without  pain,  be  thruft  into  the  couch.  And  now  it  is 
that  they  begin  to  fprout,  and  (hoot ;  but,  as  foon  as  ever  the  leave's 
appear  to  have  left  the  roots  ’tis  time  to  put  a  flop  to  their  growth.  ’Tis 
the  nature  of  all  entire  and  perfed  vegetable  feeds,  if  they  have  once 
imbibed  any  moifture,  and  are  either  thrown  into  couches,  or  lie  other- 
wife  cover’d,  to  grow  warm  and  fprout;  that  is,  the  embryo  in  them  is 
moved,  begins  to  expand  itfelf,  and  (hoot  out  its  roots ;  and,  if  they  re¬ 
main  in  this  ftate  for  the  fpace  of  twelve  hours,  and  be  afterwards  dif- 
till’d,  .they  will  afford  a  fetid,  urinous  fpirit :  and  even  the  coldeft  plant 
that  grows  will  do  this.  It  is  manifeft  from  the  procefs,  that  the  fteep- 
ing  the  grain  or  feeds  in  water  opens  their  bodies,  and  renders  them 
foft  and  yielding ;  as  alfo,  that  heat  puts  their  parts  into  motion :  which 
{hews  us  the  nature  of  vegetation,  or  the  manner  in  which  all  vege¬ 
tables  grow.  The  farther  growth  of  the  grain  in  the  couch 
(hould  be  prevented,  at  the  inftant  of  vegetation,  otherwife  all 
the  fpirit  of  the  vegetable  feeds  would  be  loft,  and  the  mealy  part 
that  was  left  behind  be  render’d  incapable  of  diflolving  in  water.  The 
brewers  in  Holland  have  a  particular  engine  for  this  purpofe,  by  means 
of  which  they  can  fuddenly  ftifle  the  vegetation,  and  ftop  all  farther 
growth  :  but,  oily  feeds  may  be  allow’d  to  germinate  fomething  longer 
than  others,  tho’  none  of  them  fhould  be  fuffer’d  to  fprout  much  :  to 
prevent  which,  they  ought  inftantly  to  be  dry’d ;  for,  when  once  they 
are  thoroughly  deprived  of  their* moifture,  they  will  ceafe  to  grow.  And 
he  is  efteem’d  the  beft^r.ift  in  this  way,  who  can  render  his  grain  foft 
and  fweet,  without  fuftering  it  to  fliooc.  long ;  which  wou’d  confume  the 
oily  part  of  the  feed,  whereby  its  mealy  and  fpirituous  quality  would  be 
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deftroy’d.  ’Tis  therefore,  to  be  fpeedily  diy’d:  *  but,  if  fire  be  made 
ufe  of  for  this  purpofe,  it  (hon’d  be  gentle,  or  elie  it  wou’d  fcorch,  or  burn 
the  grain  ;  in  which  cafe,  the  fpiritnous  liquor  prepar’d  from  it  wou’dbeof 
a  higher  colour  indeed  ;  but  it  wou’d  have  an  empyreumatical  tafte;  that 
is,  it  wou’d  retain  a  ftrong  tafte  of  the  fire,  or  the  fcorch  of  the  feed. 
To  avoid  this  inconvenience,  ,tis  the  cuftom  in  Holland ,  to  dry  the  feed 
they  treat  after  this  manner  in  the  wind ;  which,  tho’  it  performs  that 
office  more  {lowly  than  the  fire,  feems  the  more  natural  way.  Barley 
prepared  after  the  manner  above  defcribed,  is  called  malt ;  or,  in  the 
language  of  ' Tacitus ,  de  moribus  Germanorum ,  frumentum  corruption ;  but 
there  is  a  great  difference  between  corn  and  malt ;  and  even  between 
crude  barley  and  the  malt  that  is  made  of  it.  For,  firft,  plain  barley 
is  not  fweet,  but  retains  the  natural  tafte  of  its  plant,  and  feels  rough 
and  clammy  in  the  mouth ;  whereas,  malt  has  a  faccharine  fweetneis, 
bites  crifp,  and  breaks  between  the  teeth  into  a  foft  and  foluble  meal. 
Again,  crude  barley  diffolves  with  difficulty  in  hot  water,  and  at  beft, 
makes  but  a  viicid  and  glutinous  folution  with  it ;  whilft  malt  is  fo  dif- 
pofed  to  unite  with  water,  that  it  diffolves,  as  it  were,  fpontaneoufly 
therein ;  and,  if  the  water  be  heated,  communicates  all  its  virtue,  and 
its  whole  fubftance  to  it,  excepting  only  a  chaffy  husk,  or  caput  mortuum : 
nor  can  it  be  brought  to  form  into  a  pafte  with  water,  as  all  corn,  and  in 
particular  barley,  readily  does.  Laftly,  malt  being  apt  to  run  into  a  violent  fer¬ 
mentation  in  the  fummer-feafon,  ’tisarule,  not  to  brew  with  it  alone,  at  that 
time,  but  to  mix  it  with  ground-barley,  which  never  underwent  the  procefs 
above  defcribed  ;  in  order  to  abate  of  its  violent  difpofition  ;  otherwife 
the  vinous  fpirit  wou’d  fly  off,  and  be  loft  in  the  fermentation :  but,  in  the 
winter,  it  may  fafely  be  committed  to  that  operation  without  any  fuch 
mixture.  This  procefs  is  accommodated  to  all  the  vegetables  ranged  in 
our  firft  clafs ;  viz,,  eared-corn,  pulfe,  and  nuts :  fo  that,  if  any  one 
defires  to  make  a  wine  of  cheftnuts,  walnuts,  acorns,  or  the  like,  he 
need  only  thus  fteep  them  in  water,  till  they  juft  begin  to  (hoot ;  then 
fpeedily  ftop  their  farther  growth,  by  drying  them  gently  before  the  fire; 
and  laftly,  grind  them :  for,  being  now  committed  to  fermentation,  a 
very  grateful  and  pleafant  wine  will,  by  this  means,  be  obtain’d. 


*  Our  malfters  do  not  immediately  remove 
their  macerated  and  fprouting  grain  from  the 
wet-couch,  as  they  call  it,  to  the  kiln,  but 
radually  prepare  it  for  the  aftion  of  the  fire, 
y  throwing  it  abroad  in  {hallow  beds,  and 
frequently  turning,  or  ipreading  it  thin  over  * 


the  whole  furface  of  a  large  Hoor;  where  the 
air,  having  free  accefs  to  it,  carries  off  its  moi- 
fture,  and  leaves  it  in  a  fit  fiate  to  be  readily 
dry’d,  or  crifp ’d  up  by  the  gradually  increafed 
fire  of  the  kiln. 
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Exhibiting  the  maimer  of  preparing ,  or  Brewing  Vinous 
L^uors  from  corn 3  pulfe ,  nuts  V by  an  example  in 
Malt. 

The  frocc/s.  I.  TT*  ROM  the'  vegetable  feeds  of  the  firfi  clafs,  prepared  after  the  manner 
f1  defcribed  in  the  laft  procefs,  there  are  two  ways  of  obtaining  mine,  by 
means  of  fermentation ;  but  never  without  it ;  viz.  either  by  fermenting  the  meal 
of  crude  corn ,  or  ground-malt,  for  inftance ,  together  with  its  husk ,  chaff  or 
bran,  according  to  the  method  formerly  deliver  d,  in  the  procefs  for  drawing 
the  waters  of  fermented  plants  •  or  elfe ,  after  the  following  manner,  which  ex¬ 
hibits  the  art  of  brewing,  (i.)  Upon  any  quantity  of  ground-malt  pour  as 
much  warm  water  as  wiU  bring  it  into  a  kind  of  thin  pap ,  or  panada ;  and 
let  them  fland  together  for  the  fpdce  of  twelve  or  fixteen  hours.  (2.)  When  the 
infujion  is  perfeSlly  made,  or  the  water  fully  faturated  and  impregnated  with  the 
f  ozver  of  the  malt  ;  all  the  liquor  muft  be  fufferd  to  run  off  from  the  grains  or 
husks ,  (3.)  The  liquor  thus  drawn  off  is  afterwards  to  be  boiled  up  to  a  due 

con f fence ;  which  the  higher  that  is,  the  flronger,  or  more  vinous  will  be  the  li¬ 
quor  after  fermentation ;  and  the  fitter  for  keeping.  (4.)  The  liquor  thus  boiled 
muft,  after  it  has  been  fluffier d  to  cool  again ,  be  put  up,  to  ferment  along  with 
a  due  proportion  of  ale-yeaft  into  casks,  the  apertures  or  bung-holes  whereof  are 
but  lightly  cover’d.  (5.)  And  after  the  fermentation  ceafes ,  the  liquor  is  to  be 
kept  clofe  flopped  up  in  the  fame  vefflel. 

-Directions  vith  The  water  here  firft  poured  upon  the  malt,  ought  not  to  be  fcald- 
rscard  t ,e> .  much  lefs  fhou'd  it  be  in  a  ftate  of  boiling;  for,  then  it  wou’d 
fcald  the  malt,  or  run  into  it  hard  crafty,  clods  or  lumps,  as  if  it  were 
burnt,  and  fo  prevent  it  from  giving  out  its  virtue.  But,  if  the  water 
be  only  moderately  hot,  it  will  imbibe,  and  diftolve  all  the  mealy  part 
of  the  malt,  and  leave  nothing  but  the  dry  and  chaffy  husks  behind. 
Afterthe  liquor  isfully  fermented,  and  flopped  down,  we  call  it  beer,  ale,  or 
not  improperly,  barley- wine  ;  for>  it  will  afford  an  inflammable  fpirit  by  dif- 
tillation,  having  no  manner  of  empyreuma,  or  tang  of  the  fire,  and  not' 
pofftbly  to  be  diftinguifhed  from  the  genuine  fpirit  of  wine.  Tacitus,  there¬ 
fore,  did  not  fpeak  improperly,  when  he  faid  of  the  Germans,  that  they 
made  a  wine  of  malt,  or  prepared  corn.  This  kind  of  liquor,  we  find*, 
was  not  unknown  to  the  ancients.  Herodotus  in' Euterpe  fpeaks  of  it  tin¬ 
ker  the  name  of  off©-  h  KetSuv,  or  barley-wine.  And  Diodorus  Siculus 
tells  11s,  that  the  Greeks  made  a  certain  liquor,  call’d  fvO©-,  that  is, 
barley-drink  or  beer,  which  was  in  no  refpedt  inferior  to  wine. 

3.  In 
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3.  In  order  to  fit  the  fubjects  of  our  fecond  clafs  for  this  procefs, 

viz,,  pulpy  fummer-fruits,  and  the  roots  of  bulbous  plants,  in  cafe  they  befitted  for  this 
prove  crude  or  hard,  they  are  to  be  firft  boiled  in  water,  and  afterwards  procefs-,  as  thofe 
bruifed;  which  will  difpofe  them  for  fermentation:  but,  if  fuch  fu b j eft s fecon<* 
are  juicy,  they  may  be  dire&ly  ground  to  a  pulp,  or  have  their  juice 
preffed  from  them ;  or,  if  they  are  very  fucculent  indeed,  there  may  be 
no  occafion  to  bruife  them,  only  directly  to  commit  them  to  the  prefs, 
and  fqueeze  out  all  their  juice.  But,  if  their  flefli  or  fubftance  be  ftrong 
and  tough,  it  may  be  proper  to  rafp,  fhave,  or  cut  them  into  fmall 
pieces ;  which  will  be  of  fervice  in  fome  bulbous  roots,  and  make  them 
yield  their  juice  with  the  greater  eafe,  and  in  greater  plenty.  And,  irr 
this  manner,  onions,  turneps,  and  the  like,  are  to  be  treated.  But, 
fuch  bulbous  -roots  as  thofe  laft  mention’d,  as  alfo  muftard-feed,  and 
other  alkaline  feeds,  ought  to  be  made  to  fprout  before  they  come  to  be. 
fermented ;  or  elfe  they  will  rather  putrefy  than  fall  into  a  genuine 
fermentation.  This  end  may  be  ealily  obtain’d,  by  boiling  them  a 
little  in  water,  and  foon  after  drying  them  by  heat and,  unlefs  fome- 
thing  of  this  kind  be  done,  fuch  vegetable  fubftances  are  apt  to  afford, 
in  diftiilation,  a  neutral  fpirit,  of  a  nature  between  an  acid  and  an  al¬ 
kali  :  but,  if  they  are  duly  prepared  for  fermentation,  they  will  all 
yield  an  inflammable  fpirit. 

4.  The  fubje&s  of  the  third  clafs,  viz,,  the  fucculent  parts  of  plants,  Thofe  of  the 
need  only,  in  order  to  their  fermentation,  be  beat  to  a  thick  kind  of^"r<A 
pulp,  whilft  they  are  frefh,  and  mixed  with  a  proper  proportion  of  rain¬ 
water,  that  is,  juft  enough  to  dilute  them ;  for,  if  much  water  be  em¬ 
ploy’d,  the  fpirit  will  be  the  weaker  for  it. 

5.  The  fubjeds  of  the  fourth  and  fifth  claffes,  viz.  the  frefh,  native7^  fourth, 

juices,  and  weeping  liquors  of  vegetables,  with  the  condenfed  and  ' 

(ftuous  juices  of  the  fame,  are  to  be  diluted,  and  let  down  with  rain¬ 
water  to  a  due  confidence ;  which  is  then  commonly  thought  to  be  ob¬ 
tain’d,  when  the  compound  liquor  will  juft  keep  a  new-laid  egg  afloat  ,- 

but,  fome  vegetable  juices  may  naturally  be  of  this  very  denfity  or  con¬ 
fidence  ;  and,  in  that  cafe,  they  will  require  no  water  at  all :  if  any  be 
thicker,  or  denfer,  they  ferment  not  fo  kindly,-  and,  if  thinner,  or 
rarer,  they  afford  but  a  weak  fpirit.  Thus,  in  order  to  ferment  fugar,1 
treacle,  or  any  common  fyrup,  we  firft  let  down  the  matter  with  water, 
to  the  confidence  above-mention’d ;  and  then,  if  there  be  occafion,  put- 
yeaft  to  it,  to  quicken  the  fermentation,  and  make  it  proceed  kindly. 

6.  The  fermentable  bodies  of  the  firft  clafs,  viz.  corn,  pulfe  and  "  se~ 

nuts,  prepared  after  the  manner  above  defcribed,  fcarce  require  any  went  the  fib'- . 
ferment  to  fet  them  in  action,  during  the  fummer-feafon ;  but  in  thejcfis  of  the  Jirjlp 
winter,  a  greater,  or  Idler  quantity  of  one  is  to  be  ufed,  according  to 

the  temperature  of  the  air,  or  the  reigning  degree  of  cold.  Thus,  to 
forty  pints  of  a  fermentable  liquor  prepared  from  the  bodies  of  this  clafs. 
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Third, 


Fourth, 


And  fifth. 


we  may,  at  a  medium,  during  the  winter,  add  one  pound  "of  honey,  fu- 
gar,  manna,  or  yeaft ;  or,  in  defect  of  thefe,  half  the  quantity  of  bakers- 
leaven. 

What  to  fer-  7.  So  likewife,  the  fubjects  of  the  fecond  clafs ;  viz,,  prepared  fruits, 
mem  thofie  of  feldom  ftand  in  need  of  any  thing  to  make  them  ferment ;  for,  they  ge- 
tejecoui.  nerally  begin  to  work  of  their  own  accord:  but,  if  the  weather  fhou’d 
prove  exceeding  cold,  or  the  operation  proceed  but  languidly,-  it  may 
not  be  amils  to  quicken  it,  by  adding  a  fmall  proportion  of  a  ferment,  as 
a  little  yeaft,  the  lees,  or  mother  of  wine,*  or,  even  a  little  new  wine 
may  ferve  the  turn. 

8.  The  fubjects  of  the  third  clafs  alfo,  viz.  the  prepared  fucculent 
parts  of  plants,  require  very  little  ferment,  or  none  at  all,  to  make  them 
work  in  the  fummer-feafon ;  and  no  large  proportion  in  the  winter : 
but,  in  cafe  any  at  all  be  required,  nothing  will  prove  more  ferviceable 
than  honey,  or  fugar. 

9.  The  fubje&s  of  the  fourth  clafs  ,*  viz.  the  prepared  recent  juices, 
and  fpontaneous  tears  of  vegetables,  are  fo  far  from  requiring  any  fer¬ 
ment,  that  it  often  proves  very  difficult  to  reftrain  or  check  the  fermen¬ 
tation  they  fall  naturally  into ;  efpecially  if  the  feafon  be  warm,  and  the 
juices  rich :  at  moft,  if  the  weather  ftiou’d  prove  cold,  they  need  only 
be  fet  in  a  warm  place  to  make  them  work. 

10.  The  fubje&s  of  the  fifth  clafs,  viz.  the  prepared,  or  infpiffated 
juices  of  vegetables,  require  no  ferment  at  all  in  the  fummer,  and,  but 
a  fmall  proportion  in  the  winter,  to  fet  them  on  working ;  lefs  than  an 
ounce  of  yeaft  to  twenty  pints  of  prepared  liquor,  will  ufually  fufHce  for 
that  purpofe  in  the  coldeft  feafon.  But,  in  hot  countries,  or  fultry  fea- 
fons,  thefe  prepared  juices,  and  efpecially  fugar,  are,  of  themfelves,  apt 
to  fall  into  too  violent  a  fermentation ;  which,  therefore,  ought  to  be 
abated  by  the  contrary  means. 

The  general  u.  All  the  vegetable  bodies  of  thefe  feveral  claffes,  defign’d  for  fer- 
^tkejn  mentatl0n>  an^  prepar’d  for  it  in  the  foregoing  manner,  ought,  together 
dl  tofermen -  with  their  ferments,  to  be  committed  to  casks  of  oak,  already  feafon’d, 
or  imbued  with  the  fame  kind  of  fermented  liquor,  or  fome  other,  con¬ 
fiding  of  fubtile  and  penetrating  parts;  then  thefe  casks,  or  veffels, 
having  their  bung-holes  lightly  cover’d  with  a  thin,  or  fingle  cloth,  and, 
being  fet  in  a  warm  place,  the  liquor  will  ferment.  The  mouths  of  the 
veffels  are  thus  {lightly  cover’d  over,  that  the  air  may  have  a  free  paf- 
fage  in  and  out  at  them;  for,  they  are  here  defign’d  to  ferve  as  vent¬ 
holes.  And  thefe  veffels  are  order’d  of  wood ;  becaufe  fermentation 
is  never  obferv’d  to  be  fo  well  carried  on  in  thofe  of  glazed  earth,  or 
glafs  ;  though,  on  account  of  their  tranfparency,  ’tis  fometimes  perform’d 
in  the  latter,  that  the  phenomena  may  the  better  be  obferved. 

12.  The  preparatory  buffnefs  of  fermentation,  hitherto  defcribed, 
meriting  liquors^ as  ^ccn  carried  ono  by  art;  but,  nature  muff:  now  perform  the  reft  of 
*  °  • '  the 
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the  work ;  fo  that  we  are  here  only  concerned  to  obferve  the  phenomena 
which  arife  in  the  operation.  When,  therefore,  any  fermentable  body  is 
prepared  after  the  manner  above  deliver’d,  and,  with- its  due  proportion 
of  a  ferment,  committed  to  a  large,  ftrong  glafs-veflel,  '{landing  in  a  warm 
place,  (1.)  The  whole  body  of  the  liquor  foon  begins  to  fwell,  heave, 
rarify,  and  fend  up  little  bubbles  to  the  top  of  the  veifel,  where 
they  burft  with’ an  audible  noife,  and  form  into  froth:  now,  the  liquor, 
which  was  before  tranfparent,  grows  opake  ;  and  a  violent  uninterrupt¬ 
ed  inteftine  motion  manifefts  itfelf  therein.  (2.,)  The  parts  of  the  fer¬ 
menting  fluid -appear  to  be  incredibly  elaflic,  and  the  motion  of  them 
exceeding  violent.  Indeed,  by  means  of  this  property  of  fermentation, 
very  terrifying  and  furprizing  a&ions  may  be  perform’d.  Thus,  if  a 
hundred  pints  of  muft  were,  on  fome  warm  day  in  autumn,  to  be  con¬ 
fined  clofe  in  a  veflel  of  oak  above  an  inch  thick  in  the  fides,  and  made 
ever  fo  tight  and  ftrong  by  iron-hoops,  yet  could  not  this  prevent  the 
working  of  the  liquor ;  but,  in  fpite  of  fo  great  a  reflftance,  it  wou’d 
burft  the  veflel,  with  a  report  as  loud  as  that  of  a  cannon.  And,  there¬ 
fore,  the  way  to  preferve  new  wine  in  the  ftate  of  muft,  is  to  put  it 
up  in  very  ftrong,  but  fmall  casks,  firmly  clofed  on  all  fides ;  by  which 
means  it  will  be  kept  from  fermenting  :  and  then  it  goes  by  the  name 
of  ftum,  and  is  an  excellent  ferment.  But,  if  it  fhould  happen  to  fall 
into  fermentation,  the  readied,  and  only  way  to  flop  it,  is  by  the  fume 
of  fulphur,  or  fomething  of  the  fame  nature.  *  (3.)  A  thick  skin,  or 
crufty  fcurf  forms  itfelf  on  the  furface,  thro’  which  the  elaftic  or  fer¬ 
menting  matter  is  continually  breaking.  This  cruft  appears  to  be  the 
principal  caufe  of  fermentation;  for,  it  keeps  in,  or  prevents  the  fpi- 
rituous  part  of  the  liquor  from  flying  oft :  and,  if  it  be  frequently  broken, 
it  puts  a  check  to  the  fermentation,  and  will  often  entirely  flop  it  if 
wholly  taken  away.  (4.)  This  skin,  or  cruft,  which  we  now  call  flow- 
ers  or  yeaft,  gradually  confumes,  and  precipitates  -to  the  bottom  of  the 
liquor;  in  which  cafe,  ’tis  called  by  the  name  of  fates,  or  mother;  and 
after  this,  the  fluid  above  it  immediately  becomes  tranfparent  again, 
ceafes  to  hifs*and  bubble,  has  a  very  penetrating,  pungent,  fpirituous, 
or  vinous  fcent  and  tafte,  with  a  mixture  of  acidity  and  fweetnefs:  and 
now  the  liquor,  having  undergone  the  operation  of  fermentation,  is  be¬ 
come  wine. 

The  vapor  arifing  from  the  liquor,  during  its  fermentation,  ought -f* 
not  to  be  apprpach  d  too  near,  or  breathed  in  too  great  a  quantity,  bz-jermJe-tiitm 


*  Were  it  not  for  a  knowledge  of  this  pro¬ 
perty  of  burning  fulphur,  the  wine-merchants 
and  vintners  might  frequently  fuftain  great  da¬ 
mage  from  the  bur  fling  of  their  veflels,  when 
the  liquor  is  upon  the  fret;  or,  by  ibtne  alte¬ 
ration  in  the  air,  or  other  accident  begins  to 
ferment  again;  but,  the  lrnoke  of  a  little  com¬ 

.  R 


mon  brim  (lone,  or  a  lighted  match  dip’d  in  it, 
and  held  under  a  cask  of  wine  that  is  juft 
ready  to  burft  its  hoops,  will  calm  its  fury, 
and  make  it  fubfide  as  fuddenly  as  a  fpoonful 
of  oil,  thrown  into  a  large  foaming  copper  of 
boiling  fugar,  takes  down  its  head,  and  prevents 
the  mifehief  it  might  otherwife  occafion. 

caufc- 
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caufe.  it  is  highly  poifoncus ;  and,  if  it  proves  not  mortal,  may,  at  leaft, 
render  the  perfon  apople&ic  or  paralytic.  We  have  accounts,  in  the 
.  French  and  German. tranfa&ions,  of  people  who  were  immediately  {truck 
dead,  by  receiving,  at  the  role  the  fumes  that  iffued  from  large  veffels. 
of  wine  in  the  date  of  fermentation. 

And  now,  if  the  liquor  thus  fermented  be  flopp’d  down  clofe,  it  will' 
begin  to  work,  or  feed  upon,  and  digeft  its  own  lees,  or  mother,  and 
at  length  confume  them ;  in  which  cafe*we  commonly  fay,  the  wine  be¬ 
gins  to  ripen  ;  and  afterwards,  this  mother  {hoots  to  the  fides  of  the 
containing  .veflel,  and  there  appears  in  the  form  of  ari  eflential  fait, 
which  is  then  called  tartar. 

m-  1 2.  The  fpace  of  time  required  for  finifhing  the  fermentation  differs 
^  with  the  fubjed- matter,  the  ieafon  of  the  year,  the  nature  of  the  place, 
and  other  circumftances;  but  it  is  known  to  be  perfe&ly  perform’d  by 
the  feveral  phenomena  juft  now  mention’d.  As  foon  as  ever  the  flow¬ 
ers  fall  to  the  bottom,  the  veflel  (hou’d  be  bung’d  down ;  otherwife 
the  volatile  parts  wou’d  fly  oft,  and  the  fermented  liquor  become  vap- 
pid  and  flat.  In  this  ftate  it  ought  to  ftand  for  fome  weeks  in  a  cool 
place ;  by  which  means  it  will  grow  ftronger,  and  more  liquid :  for  du¬ 
ring  this  time,  it  imbibes  and  confumes  its  own  faces,  which  abound 
in  fubtile -fpirituous  parts,  and  grows  fofr,  or  lofes  of  its  acidhy,  by 
throwing  off  its  tartar.  And  the  longer  it  is  thus  fuffer’d  to  ftand,  the 
more  ftrength  it  gains;  or,  the  more  fpirit  it  will  yield  in  diftillation. 
Thus,  for  inftance,  malt-liquors  newly  brew’d  afford  but  a  fmall  quan¬ 
tity  of  inflammable  fpirit ;  but,  if  fuffer’d  to  remain  for  fome  weeks,  ia 
the  veffel,  till  they  become  fine  and  clean,  they  will  yield  a  much  great¬ 
er  proportion :  tho’,  to  avoid  fo  great  an  apparatus  of  veffels  as  would 
then  be  required,  malt-liquors,  brew’d  in  order  to  make  fpirits,  are  fel- 
dom  kept,  but  immediately  after  fermentation  committed  to  the  ftill. 
And  hence  we  are  furmfh’d  with  the  reafon  why  all  ftale,  vinous  liquors 
are  ftrorger,  and  inebriate  fooner  than  fuch  as  are  new. 
ef-  13.  The  phyflcal  properties  of  a  vinous  liquor,  prepared  in  the  man¬ 
ner  above  defcribed,  are  thofe  which  follow.  (1.)  It  will  have  an  ine¬ 
briating  quality,  when  received  into  the  body :  and  nothing  is  pro¬ 
perly  poffefs’d  of  this  quality  but  what  has  been  firft  fermented.  For, 
if  a  perfon  (hould  eat  ever  fuch  a  quantity  of  grapes,  or  drink  ever  fo 
freely  of  mull,  he  might  indeed  bring  a  loofenels  upon  himfelf  by  that 
means,  but  he  would  not  be  fuddled.  So  likewife,  to  take  down  large 
draughts  of  fweet  wort,  or  the  tin&ure  of  malt,  might  throw  one  into  a 
violent  vomiting  and  flux ;  but  never  produce  the  fymptoms  of  drunken- 
nefs.  And  whatever  fome  pretend  as  to  mandrake,  hemloc,  poppies, 
opium,  and  the  like  ;  the  effects  they  have  upon  the  human  body  are  ra¬ 
ther  ftupefying,  than  inebriating.  But,  drunkennefs  is  different  from 
ftupefabtion.  An  over-dofe  of  vinous  liquors  firft  makes  a  man  brisk, 
lively  and  joyful,  or  difpofes  him  to  fing,  dance,  and  be  merry ;  at  length, 
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however,  his  leggs  will  not  fupport  him;  and,  if  the  fit  be  violent,  he 
grows  furious,  raving  or  paralytic,  and  fo  he  dies.  But  opium  has  not 
thefe  effects:  it  brings  on  a  profound  deep;  and  he  who  has  taken  too 
much  of  it  dies  lethargic.  (2.)  It  has  the  faculty  of  heating  the  body; 
which  (hews  us  the  propriety  of  the  Roman  phrafe,  inealefeere  vino,  to 
grow  warm  with  wine.  Nothing  appears  to  cooi  the  body  more  than 
currants;  yet  the  wine  prepared  from  them  is  very  heating.  The  like  is 
to  be  underftood  of  cherries,  and  all  fermentable  bodies,  tho’  ever  fo 
cold;  for  thefe  wilL  all  afford  a  vinous  liquor.  (3)  It  is  inflammable, 
and  will  mix  with  water.  (4.)  It  contains  tartar,  and  affords  it  after 
the  fermentation  is  over.  This  tartar  is  the  eflential  fait  of  the  vege¬ 
table  made  ufe  of;  and  differs  from  the  lees,  or  mother;  being  refolvable, 
by  diftillation,  into  a  water,  a  fpirit,  two  kinds  of  oil,  an  alkaline  fait 
and  earth.  All  fermented  vegetables  afford  it.  Muft  yields  a  feculent 
fait,  and  no  tartar ;  but  If  once  it  works  fo  as  to  become  pure  wine,  it  will, 
in  the  fpace  of  half  a  year,  throw  off  a  clean  tartar ;  which,  therefore,  ao- 
pears  to  be  the  effect  of  a  perfect  fermentation  :  and  accordingly  is  never 
obtain'd  without  it.  (?.)  It  retains  neither  the  colour,  tafte,  nor  fmell 
of  the  fpecific  vegetable  from  which  it  was  made.  Thus  we  have  feen, 
that  rofemary  affords  a  quite  dirferent  water  after  it  -has  been  ferment¬ 
ed,  from  what  it  did  before.  Thus  fermented  "hydromel,  malt-liquors, 
treacle,  fugar,  &c.  yield  fpirits,  by  diftillation,  that  cannot  be  diftin- 
guifh’d  from  one. another.  The  grapes  of  fome  countries  are  as  fweet 
as  honey,  and  fo  is  their  muft  before  fermentation ;  yet  the  wine  pre¬ 
pared  from  either  may  have  little  or  no  fweetnefs ;  and  fometimes  even 
gain  a  degree  of  acidity.  Ir  is  not  eafy  to  believe,  that  Khenifh-m\\Q 
fhou’d  proceed  from  fo  fweet  a  grape  as  it  does.  (6.)  It  acquires  a 
fomewhat  acid  and  fpirituous  tafte  and  fmell.  The  tafte  of  honey,  or 
malt,  &c.  is  fweet,  and  their  feent  fcarce  perceivable  before  you  commit 
them  to  fermentation ;  but,  after  having  undergone  that  operation,  they 
are  lefs  fweet,  but  (harper  upon  the  tongue,  andaffeft  the  nofe  with  a 
brisk,  fpirituous,  or  vinous  odour.  (7.)  It  contains  the  volatile  fait 
and  oil  of  the  vegetable,  attenuated,  and  reduced  into  one  fpirit ;  as 
may  appear  by  the  chemical  analyfis  of  a  fermented  fubjedt.  (8.)  It 
renders  the  oil  of  the  vegetable  more  volatile  than  the  water.  When 
an  unfermented  vegetable  is  diftrill'd,  the  firfb  thing  that  comes  over  is 
water,  and  the  next  the  eflential  oil;  but  the  contrary  is  obferved  after 
fermentation  :  for,  by  that  operation,  the  oil  is  render'd  more  volatile 
than  the  water  ;  and,  therefore,  rifes  firft  in  diftillation ;  having  been 
broke,  and  ground  fo  fine  by  the  preceding  operation,  as  now  to  come 
over  the  helm,  not  in  its  own  form,  as  betore,  but  as  the  fineft,  and 
mod  volatile  part  of  the  fermented  liquor,  capable  of  uniting  with 
water. 

14.  The  things  that  promote  or  encourage  fermentation  are,  (1  Jty  *&*t  must 
Reft ;  by  means  of  which,  the  cruft  on  the  furface  may  remain  unbroken/'*”^* 
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for,  ’tis  this  cruft  that  prevents  the  fpirituous  part  from  flying  off.  (2.) 
A  free  admiflion  of  the  external  air ;  fo.that  it  may  come  at  the  inter¬ 
nal  parts  of  the 'fermenting  fluid.  For,  according ‘to  Mr.  Boyle  if 
.  a  fermenting  liquor  he  put  into  his  exhaufted  receiver,  the  operation  im¬ 
mediately  ceafes.  (3.)  A  moderate  degree, of  warmth ;  for,  too  great 
heat,  and  too  great  cold,  are  the  bane  of  fermentation.  And  (4.)  A 
proper  feafon  of  the  year;  that  is,  when  the  vegetables  of  the  lame 
fpecies  with  that  made  ufe  of  are  in  their  bloom ;  for,  tis  then  their 
juices  are  moft  in  motion :  accordingly  we  find,  when  vines  are  in  the 
bloflom,  the  wine  of  former  growths  will  again  fpontaneoufly  run  into 
fermentation.  When  thefe  feveral  conditions  meet,  fermentation  is  per¬ 
form’d  to  the  beft  advantage. 

How  check'd,  15.  The  things  which  check  or  hinder  fermentation  are,  (r.)  Too 
moderated,  large  a  proportion  of  acid  falts ;  fuch  as  fpirit,  or  oil  of  vitriol,  oil  of 
fulphur  per  campanam ,  fpirit  of  fait,  &c.  Thus,  when  any  liquor  fer¬ 
ments  too  violently,  a  few  drops  of  oil  put  into  it,  or  the  burning  a  little 
fulphur  under,  or  near  the  veflel,  will  immediately  check  and  reftrain 
its  fury.  (2.)  An  over- proportion  of  fix’d  alkalies;  fuch  are  fait  of  tar¬ 
tar,  pot-afhes,  or  faponaceous  bodies.  (3.)  Terreftrial  alkalies,  as  chalk, 
marl,  crabs- eyes,  (7c.  (4.)  A  clofe  flopping  up  of  the  veflel.  (5.)  A 

great  degree  of  cold.  (6.)  A  violent  degree  of  heat,  or  conftant  motion, 
fo  as  to ’thicken  the  fermenting  liquor,  and  render  its  parts  hard  to  bo 
feparated.  (7.)  A  total  extraction  of  the-  air.  And  (8.)  A  violent 
compreflion  of  the  air  in  the  veflel  ;  which  Mr.  Boyle  has  (hewn  will  flop 
fermentation,  as  well  as  taking  off  the  air  by  means  of  his  pneumatic- 
engine. 

16.  It  remains  now,  that  we  confider  the  effeCt  of  vinous  fermenta¬ 
tion,  as  it  regards  the  production  or  diftillation  of  inflammable  fpirits,. 


PROCESS  XLI. 
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'Exhibiting  the  method  of  difitiUing  Brandy,  and  inflammable 
[pints 3  gain  d  by  Fe  rm  e  n  t at  i  on. 

The  prccefs,  1.  "IT.  VZ.Z,  about  two  thirds  of  an  alembic  with  any  vinous  liquor ,  prepared 
Jp  in  the  manner  of  the  preceding  procefs ;  lute  the  junSltires ,  and  with  a 
moderate  fire ,  fufficient  to  make  the  JubjeEl  boil ,  draw  off  Jo  much  as  to  the 
tafle  runs  free  from  the  acid  part ,  or  will  flame  away ,  when  thrown  upon  a 
naked  fire :  all  which  is  to  be  kept  by  itfelfi  in  a  clofe  veffel,  tender  the  name  of 
brandy ,  or  inflammable  fpirit. 

ffifl  2.  In  order  to  make  what  we  calf  real  brandy,  to  diftinguifh  it  from 

li  j fey  other  inflammable  fpirits,  ’tis  the  general  method  to  take  the  lees,  and 
fiiffch.  '  other 
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other  feculent,  grofs,  or  other  wife  ufelefs  parts  of  wine,  or  fuch  parcels 
thereof  as  have  been  any  way  damaged  or  fpoiled,  together  with  the  lead 
valuable  parts  of  muft  that  can  be  procured,  and  throw  them  all  together 
into  one  large  wooden  veffel  to  fermefit,  after. the  manner  above  fet 
down.  And  when  this  operation  is  finifh’d,  and  the  liquor  fitted,  by 
time,  for  diftillation,  ’tis  committed  to  the  alembic,  and  a  proper  degree 
of  fire  adminiftred,  as  in  the  preceding  procefs.  z 

3.  But  when  liquors  are  prepared  from  mealy  feeds,  or  other  mealy  Cub-  How  fuck 
flanges,  for  this  procefs,  there  are  fome  particular  cautions  to  be  obferved,^5  mea(y- 
more  than  are  necefiary  when  the  fermented  juice  of  grapes,  honey,  manna, 
fugar,  or  the  like  vegetable  juices  made  into  wine,  come  to  be  ufed  in  it. 

Thus,  (1.)  Care  muft  betaken,  that  the  grofler  matter  of  the  liquor  ftick 
not  to  the  fides,  or  bottom  of  the  ftill,  where  it  is  apt  to  run  into  a  cake;- 
which  being  burnt,  or  fcortch’d  by  the  too  near  approach  of  the  fire,  the 
ofi  that  was  in  it,  mixin’g  with  the  fpirit,  communicates  thereto  an  empy- 
reumatrcal  tafte  and  odour,  which  is  very  difagreeable.  To  prevent  fuch 
an  ill  effeft,  Tis  proper  to  oil  or  greafe  over  the  bottom  and  fides  of  the 
ftill  with  fome  unctuous  material,  before  the  liquor  is  poured  into  it.  Or 
•elfe,  the  matter  to  be  diftilled  might  be  ftirr  a  about  with  a  ftick,  till 
the  fire  below  has  made  it  hot ;  after  which,  the  a&ion  of  the  fire  alone 
will  be  fufficient  to  keep  all  the  parts  in  motion,  and  prevent  the  groffer 
from  falling  down,  or  adhering  to  the  ftill.  Laftly,  the  fame  good  effect 
may  be  obtain’d,  by  firft  heating  the  ftill,  or  boiling  a  little  water  in  it ; 
for,  after  it  is  thus  made  hot,  or  every  where  bedew’d  with  the  vapor  of 
the  water,  it  will  not  eafily  fuffer  any  part  of  the  fermented  liquor  to 
grow  to  its  fides  fo  as  to  be  burnt.  (2.)  The  fpirit  muft,  as  much  as 
pofftble,  be  extricated  and  fet  free  from  the  more  tenacious  parts  of  the 
'  liquor ;  to  which  purpofe  it  will  be  convenient  9to  mix.  and  blend  all 
the  parts  of  it  well  together,  before  ’tis  committed  to  diftillation.  A 
large  proportion  of  the  fpirit  is  apt  to  ledge  itfelf  in  the  feculent  part 
of  fermented  liquors;  witnefs  the  lees  of  wine;  which  containing  it  in 
great  plenty  ought  not,  therefore,  to  be  feparated  from  the  wine  that 
is  defign’d  to  be  good.  So  likewife  ’tis  very  proper,  before  diftillation, 
thoroughly  to  mix  the  fediment,  the  flowers,  and  the  body  of  the  liquor 
together ;  or  elfe  to  fet  the  whole,  clofe  ftopp’d  up,  in  a  cellar,  or  fome 
cool  place,  till  it  has  imbibed  its  own  faces',  whence  it  will  afford  a  purer, 
a  ftronger,  or  a  more  copious  fpirit,  capable  of  being  long  kept  without 
any  ill  feent.  And  therefore,  if  any  wine,  after  long  {landing,  is  defign’d 
for  diftillation,  it  ought  not  to  be  drawn  off  the  lees,  but  fhou’d  be  fhook 
in  the  veffel  before  ’tis  thrown  into  the  ftill.  (3.)  The  alembic  fhould 
not  be  above  two  thirds  full ;  that  the  flatulent,  explofive  matter  of  the 
liquor  may  not  rife  into  the  ftill-head  ;  which  it  fomeumes  does,,  ef£e- 
cialiy  when  urged  by  too  large  a  fire,  with  fo  much  violence  as  to  beat 
it  off,  tho’  a  great  weight,  be  laid  on  to  keep  it  down ;  by  which  acci¬ 
dent  no  final!  lofs  has  been  fuftain’d,  (4-)  A  piece  of  fine  linen  fhou’d: 
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be  fpread  over  the  mouth  of  the  alembic,  which  may  be  ftretched  and 
kept  tight,  by  the  head  of  the  dill  pr effing  and  reding  thereon  at  the 
juncture.  By  this  means,  any  foulnefs,  that  might  otherwife  afcend  a- 
long  with  the  fpirit,  will  be  kept  back  and  prevented.  This  foulnefs  is* 
very  apt  ro  rile  when  'the  liquor  has  not  been  well  fermented  ;  and  is 
often  the  caufe  of  that  difagreeable  feent  we  fometimes  obferve  in  malt- 
fpirits. 

When  matters  are  thus  prepared,  and  all  thefe  cautions  have  been 
duly  obferved,  we  may  proceed  to  didil  off  our  fpirit  with  a  gentle 
fire i  which  ought  to  be  raifed  only  fo  high,  that  one  drop  may  juft 
follow  another :  and  this  end  may  be  obtain'd  by  every  now  and  then  ap¬ 
plying  the  hand  to  the  head  or  body  of  the  alembic,  to  feel  what  condition 
it  is  in;  and  regulating  the  fire  accordingly.  This  caution  is  more  re- 
quifite  in  diddling  off  fpirits  from  the  fermented  liquors  of  mealy  vege¬ 
tables  than  in  others;  fuch  as  thofe  of  grapes, .  liigar,  &c.  which  may  be 
fuffer'd  to  run  in  a  full  dream.  The  fire  fhou'd  be  kept  in  this  equable 
date  for  the  firft  hour ;  but  may  afterwards,  or  towards  the  end  of  the 
operation,  be  raifed  a  little :  for,  at  that  time  'twill  fear ce  caufe  any  of 
the  body  of  liquor  to  flow  over  into  the  worm ;  and  the  abfence  of  the 
more  volatile  part  may  not  only  allow,  but  require  it.  All  vinous  li¬ 
quors,  afford  their  fpirit,  by  diftillation,  as  pure,  limpid,  and  pale  as  water; 
but  being  ufually  put  up  into  casks  of  oak,  by  diffolving  the  rofin  out  of 
the  wood  it  gradually  lofes  of  its  palenefs,  and  in  time  tinges  itlelf 
of  that;  yellowifh,  or  amber-colour  we  commonly  admire  in  brandy;  tho* 
this  is  by  no  means  natural  to  it,  only  an  indication  of  its  age  or  lipe- 
nefs.  After  the  fpirit  is  clean  drawn  off,  and  the  fire  a  little  increafed, 
there  always  comes  over  a  rough  aftringent  acid  liquor,  which  isnaufeous 
upon  the  palate,  and  refrigerating  to  the  body ;  and  laftly,  when  that 
has  done  running,  a  thick,  fetid,  empyreumatical  oil,  which  gives  a  very 
difagreeable  odour  to  all  the  veffels  it  touches.  After  the  diftillation  is 
thus,  long  continued,  there  remains  a  feculent  pitchy  matter,  or  black 
mafs  at  the  bottom  of  the  alembic,  which,  being  calcined  in  the  fire, 
affords  a  fixed,  vegetable,  alkaline  fait,  like  that  of  Tachenius ,  and  of  the 
fame  virtues;  being  the  very  fait,  .and  almoft  the  fame  quantity  the 
vegetable  would  have  afforded,  if  it  had  never  been  fermented.  And 
the  like  happens  in  all  the  bodies  that  ever  I  knew  fermented,  and  thus 
examin'd ;  whence  it  appears,  that  fermentation  is  unable  to  deftroy  this 
fait.  •  . 

Nature, virtues  4*  All  fermented  vegetable  fluids  diftill'd  after  this  manner,  and  with 
a.d  ufes  cf  the  thefe  cautions,  where  they  are  neceflary,  afford  different  liquors  at  diffe- 
frodkd:on.  rent  t'imes  0f  tjie  operation.  The  firft  that  runs  off  is  pungent,  pene¬ 
trating,  heating,  inflammable,  exceeding  volatile,  or  eafier  to  be  raifed 
•  than  oil  or  water ;  refrelhing,  inebriating,  ftupefying,  and  balfamic,  or 
endow'd  with  a  prefervative,  or  embalming  virtue.  We  call  this  fpirit 
refrelhing,  becaufe  it  proves  highly  fo  to  perions  reduced  to  a  languid  ftate, 
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particularly  by  a  dropfy ;  and  may  in  that  cafe  be  conveniently  employ’d: 
though  at  the  fame  time  we  mud  own,  that  thofe  who  ufe  it  too  freely 
commonly  dye  hydropical.  ’Tis  faid  to  ftupefy  in  this  fenfe  only,  that 
if- a  man  under  any  exquifite  pain  (hou’d  take  largely  of  it,  till  he  were 
intoxicated,  he  wou’d,  for  that  time*  be  infenfible  of  his  torment.  So 
likewife,  when  only  applied  externally,  or  rubbed  upon  a  part  that  is  in 
pain,  it  will  give  eafe,  or  leflen  the  difagreeable  fenfation.  And  laff- 
ly,  we  fay  it  is  balfamic,  becaufe  of  the  excellent  faculty  it  has  of 
preferving  bodies  from  corruption,  for  a  very  long  feafon.  Thus,  an  em¬ 
bryo  or  foetus,  the  parts  of  animals,  whole  infeds,  flowers,  &c.  may, 
without  much  alteration,  or  lofs  of  colour,  be  kept  in  it  for  feverai 
years.  ’Tis  an  excellent  thing  to  keep  anatomical  preparations  in ;  ex¬ 
cepting  only  ’tis  apt  to  fret  off  the  cuticula.  It  is  alfo  of  admirable 
ufe  in  chirurgery,  where  it  happily  cures  gangrenes,  mortifications,  pu¬ 
trid  ulcers,  &c. 

5.  Thus  we  have  given  a  (hort,  and  exadt  hiftory  of  vinous  fermen-kew/’^/^rw# 
ration,  as  it  may  be  confider’d  either  phyfically,  medicinally,  or  che-. 
mically ;  we  have  drawn  out  the  materials,  or  fubjeds  of  it ;  exhibited  the 
conditions  requifite  to  fit  them  for  it;  the  nature  of  ferments;  the  me¬ 
thods  of  working  with  them;  and  (hewn  the  fpecific  effed  of  this 
grand  operation  to  be  the  produdion  of  an  inflammable  fpirit.  Whence 
we  may  learn  the  nature  of  mud,  wine,  brandy,  fpirit  of  wine,  and 
all  manner  of  vinous  liquors.  According  to  our  dodrine,  every  liquor 
fitted  and  difpofed  for  fermentation  is  muff ;  every  duly  fermented 
vegetable  liquor,  wine;  and  the  fpirit  which  it  affords  in  diffillation, 
fpirit  of  wine,  or  brandy.  Hence,  likewife,  it  readily  appears,  that 
there  is  no  adion  or  operation  naturally  perform’d  in  the  human  bo¬ 
dy  analogous  to  this  of  fermentation,  fince  no  inflammable  fpirit  has  ever 
hitherto  been  produced  by  a  diffillation  of  the  parts  of  animals  •  but, 
on  the  contrary,  all  the  diff illations  which  have  been  perform’d  upon 
fuch  fubjeds,  conftantly  afforded  liquors  of  a  quite  different  nature: 

It  (hon’d  feem  therefore,  that,  either  the  opinion  of  fermentation  in 
animals  ought  to  be  given  up;  or  elfe  a  new  definition  of  that  word 
muff  be  advanced. 
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PROCESS  XLir. 

Exhibiting  the  wanner  of  rectifying  the  Inflammable  Spirits 
obtain  d  by  Fermentation.' 

Uje  procefs.  j  >  T 1  H  RO  TV  the  ardent  fpirit  of  our  lafl  procefs  into  a  Jlill,  (furni- 
I  fed  with  a  worm  and  refrigeratory )  whereof  it  ought  not  to  fll 
above  one  half  or  two  thirds  at  the  mofl ;  and  with  a  fire  which  jufl  caufes 
the  fubjecl  to  boil  gently,  draw  off  two  thirds  of  the  original  quantity  :  or  continue 
the  operation ,  till  the  acid  part  jufl  begins  to  come  over  j  and  by  this  means  there 
will  be  obtained  the  liquor  called  reclified  fpirit  of  wine  :  an  acid  water ,  of  an 
unpleafant  fmell  and  tafle ,  remaining  behind  in  the  flill ,  with  a  few  fpirituous , 
and  flome  unBuous  parts ,  which  were  latent  in  the  acid. 

its  effects.  •  2.  We  fee,  therefore,  that  unre&ificd,  inflammable  liquors  confift  of 

three  different  parts  ;  a  pure  fpirit,  a  phlegm  or  water,  and  an  unc¬ 
tuous  acid  ,*  the  two  latter  whereof,  in  fome  degree,  remain  even  in  the 
pure  ft  fpirits  this  procefs  can  afford  ;  tho*  in  a  confiderably  lefs  quantity 
than  before  their  rectification. 

Inconvenience.  3.  The  fpirits  obtained  from  mealy  fubftances,  will,  notwithftanding 
this  purification,  retain  fomething  of  adifagreeable  tafle  and  odour,  jvhpreof 
they  may  be  perfectly  deprived  by  the  procefs  immediately  follow¬ 
ing  ;  fo  as  to  become  undiftinguifhable  from  actual  fpirit  of  wine, 
or  that  prepared  from  the  fermented  juice  of  grapes  ;  and,  as  fome 
members  of  the  Royal  Society  at  London  have  fhewn,  altogether  as  excellent, 
fn  every  refped,  as  the  mod  perfed  fpirit  of  that  kind. 

Nature  of  the  Many  chemical  writers  affert,  that  the  fpirits  of  this  procefs  will  raife 
production.  a  confli£  with  all  alkaline  bodies  ;  which  is  true,  indeed,  of  thofe  that 
have  a  volatile  acid  cleaving  to  them,  from  which  they  were  not  freed 
by  diftillation.  This  acid  it  is  which  caufes  the  commotion  upon  the 
mixture  of  fuch  fpirits  with  alkalies  :  but  the  fpirit  itfelf,  properly  fo 
called,  and  containing  nothing  of  an  acid,  will  never  exerciie  the  leaft 
hoftility  with  alkalies.  After  the  fame  manner,  perfectly  pure  fpi¬ 
rit  of  wine,  prepared  with  alkalies,  will  make  an  etfervefcence  when 
poured  upon  acids  j'tho*  not  as  it  is  a  fpirit,  but  becaufe  fome  parts  of 
the  alkali,  from  which  it-  was  diftilled,  lodge  themfelves  therein.  All 
rectified,  inflammable  fpirits,  when  perfectly  pure,  are  of  an  indifferent 
nature,  and  neither  acid  nor  -alkaline. 
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PROCESS  XLIII. 

Exhibiting  the  manner  of  preparing  Alcohol,  per  fe,  or  per¬ 
fectly  pure  Spirit  of  Wine,  from  the  Production  of  the  pre¬ 
ceding  Process. 

I.  Y}UT  rectified  fpirit  of  wine  into  a  tall,  /lender  cucurbit,  and  to  the  The  procefi. 

mouth  thereof  fit  a  glafs-head ,  made  after  the  manner  of  an  alembic  ; 
lute  the  junctures,  and  difiil  with  a  "Very  gentle  heat ,  in  balneo  maria?, 
fo  as  not  to  make  the  water  of  it  boil ,  or  elfe  in  a  fand-furnace ,  as  long  as  the 
afcending  vapor  continues  to  trickle  in  long  veins ,  or  rivulets,  like  oil,  down  the  ■ 
fides  of  the  glafs-head  ;  but  defifi  from  the  operation  as  foon  as  ever  it  begins 
to  appear  in  the  form  of  dewy  drops  :  and  thus  you  will  have  a  purer  fpirit 
of  wine ;  an  una/live,  unEluous  and  haufeous  water  remaining  at  the 
bottom ,  as  in  the  procefs  immediately  preceding.  'This  operation  being  feveral 
times  repeated,  with  the  liquor  diflided  over,  will  every  time  give  us  a  fpirit 
purer  and  purer,  and  leave  a  watery  part  behind.  But  when  no  water  at 
all  is  left  behind,  the  liquor ,  which  then  afcends  infenfibly,  without  any  mani - 
fefi  figns  of  it  upon  the  glafs ,  either  in  the  form  of  dew,  or  oily  rivulets,  is  called 
alcohol,  or  perfectly  pure  fpirit  of  wine. 

2.  The  word  alcohol  is  Arabic,  and  originally  fignifies  a  thing  brought#*  nature. 
to  its  utmoft  perfection  ;  ’tis  ufed  among  chemifts  in  two  different  fen- 

fes  ;  and  (lands  for  a  dry,  impalpable  powder,  as  well  as  this  perfect 
fpirit  of  wine.  To  depurate  or  purify  our  inflammable  lpirits,  as  much  as 
poflible  ;  that  is,  to  feparate  them  from  their  acid  and  aqueous  parts,  which 
obflinately  adhere  thereto,  there  are  thefe  two  ways.  The  firft  is,  by  gently 
diftillingthem,  without  any  addition,  in  very  tall  veflfels,  fothat  only  the  fine, 
volatile  part  thereof  may  come  over ;  which  is  the  bufinefs  of  our 
prefent  procefs  ;  and  this  in  great  meafure  deprives  them  of  their  water, 
but  not  of  their  acid  ;  for  that  becoming  more  volatile  by  repeated  di~ 

((illations,  always  afcends  readily  along  with  the  fpirit.  But  the  fecond 
method,  which  we  referve  for  the  next  procefs,  is  calculated  to  cake 
away  this  acid  part  of  inflammable  fpirits ;  and  is  called  the  method  of 
depuration  by  alkalies. 

3.  But  after  all  our  labour,  the  fpirit  will  not  be  entirely  free  inconvenient 

from  acid  and  aqueous  parts.  I  have  myfelf  diftilled  it  feventeen  times  ie. 

over  ;  and  ftiil  to  the  laft  it  has  left  a  naufeous  liquor  at  the  bottom  of  the 

veflel.  The  operation  performed  in  this  manner  being  fo  exceffive  tedi¬ 
ous,  it  might  fave  much  time,  andieffen  the  expence,  if  a  proper  alembic 
were  here  made  ufe  of;  a  very  long,  bent,  conical  tube  of  copper 
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fupplying  the  place  of  the  ftill-head,  and  joining  with  the  worm  that 
pafl'es  through  the  refrigeratory. 

mysofexa-  4-  There  are  three  ways  of  examining  the  purity  of  our  alcohol. 
mining  the  pu-  (i.)  If  it  be  totally  inflammable,  without  leaving  the  leaffc  moifture  in* 
Sf^-the  velfel  wherein  ’twas  burnt,  Tis  generally  accounted  pure  :  tho’  this 
‘  is  no  infallible  proof;  becaufe  a  fmall  proportion  of  water  might  eafily 

be  made  to  exhale  by  the  heat  of  the  burning  fpirit.  (2.)  For  the  fame* 
reafon,  the  trial  of  gun-powder  cannot  be  depended  upon  :  an  ardent 
fpirit  may  be  fo  far  inflammable  as  when  lighted  up,  to  burn  dry,  and  at 
Taft,  fet  fire  to  the  gun  powder,  whereon  it  was  poured  ;  and  yet  con¬ 
tain  fome  fmall  quantity  of  water,  tho’  not  enough  to  keep  the  pow¬ 
der  moift,  and  prevent  its  explofion.  (3.)  But  the  mcft  certain  teft  of 
.  its  purity  is,  if  it  will  communicate  no  moifture,  nor  in  the  leaft  dilfolve 
perfectly  dry  fugar,  fait,  or  fix’d  alkali ;  but  leave  them  untouched,  and 
noway  altered.  This  criterion  is  infallible  ;  for  were  the  leaft  drop  of 
water  to  be  harbour’d  in  the  fpirit,  it  would  prefently  be  attra&ed  by 
fuch  faline  bodies  ;  as  the  magnet  attra&s  iron  ;  provided  they  were 
thrown  into  it  hot  and  dry.  Thus,  if  a  little  fpirit  of  wine  be 
poured  upon  a  few  grains  of  hot  and  well-dried  fait  of  tartar,  placed 
in  fome  pure  veflel ;  the  fait  prefently  imbibes  and  faturates  itfelf  with  the 
aqueous  parts  thereof,  relents,  and  runs,  in  form  of  a  liquor.  And 
hence  we  fee  the  reafon  why,  among  the  chemifts,  a  dry,  fine  pow'der, 
which  will  not  wet  the  fingers,  is  called  alcohol ,  as  well  as  perfectly  pure 
fpirit  of  wine. 

.5.  The  product  of  our  prefent  procefs  is  a  very  volatile,  fubtile,  ine¬ 
briating,  heating,  and  totally  inflammable  liquor,  endowed  with  a  bal- 
famic  virtue,  whereby  it  preferves  bodies  from  putrefaction ;  ’tis 
alfo  an  admirable  ftyptic,  ftrongly  coagulating  ail  the  juices  of  the  hu¬ 
man  body,  and  fuddenly  confolidating  wounds,  without  leaving  the  ap¬ 
pearance  of  a  cicatrix.  ’Tis  capable  of  being  mix’d  with  water,  oil, 
and  both  acid  and  alkaline  falts  ;  from  all  which  it  may  again  be  fepa- 
rated  by  a  gentle  heat :  fo  that  it  appears  to  be  the  vegetable  wa-  • 
ter  of  philofophers,  incapable  of  wetting  the  hands  ;  a  property  which 
belongs  to  no  other  fluid  except,  that  mineral  water,  quick-diver. 
*Fis  very  remarkable,  that  tho’  it  may  be  made  to  mix  with  all 
kinds  uf  fair,  yet  no  art  can  permanently  unite  it  with  oil  of  tar¬ 
tar,  per  deliquium  For  tho’  you  ftiould  ftrongly  (hake  it  therewith  for 
twenty  f  >ur  hours  together,  till  they  appear  to  be  perfectly  blended  ; 
yet  as  foon  as  ever  the  motion  ceafes,  they  fly  afunder,  and  continue 
lepara  e.  Nay,  I  have  fattened  a  mixture  of  thefe  two  to  the  fails 
of  a  wind  mill ;  by  the  whirling  motion  whereof^  they  have  for  a  long 
time  been  f  'cceflively  (hook  together,  without  being  at  all  able  to  unite 
them,  permanently.  But  this  is  more  particularly  true  of  that  fpirit  which 
has  been  rectified  from  alkalies.  And  of  all  -the  liquors  afforded  by 
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chemiftry,  alcohol  is  the  hardeft  to  work  any  change  upon.  Thisfpirit 
alfo  is  fo  exceeding  volatile,  that  if  a  quantity  of  it  were  to  be  thrown 
up  into  the  air  of  a  hot  room,  fcarce  a  drop  thereof  would  fall  upon  the 
floor  ;  but  it  would  almoft  wholly  remain  floating  aloft  ;  as  being  the 
moft  fubtile  of  all  the  known  iulphureous  liquors.  JXis  fo  ine¬ 
briating,  that  if  drank  imprudently,  tho’  when  it  has  not  been  re&ified, 
or  in  a  large  quantity,  it  foon  proves  mortal,  as  we  frequently  find,  by 
coagulating  the  blood,  and  inducing  an  apoplexy,  whereof  drunkenne'fs  is 
a  fpecies.  Its  balfamic  virtue  admirably  fits  for  the  prefervation  of ’ani¬ 
mal,  or  vegetable  bodies  immerfed  therein;  which  it  fo  embalms,  as  to 
make  them  retain  their  natural  appearance  for  many  ages:  tho’  it 
does  not  perform  this  office  fo  well  in  fome  refinous  plants  ;  becaufe  by 
diffolving  their  un&uous  parts,  it  in  time  deprives  them  of  their  colour, 
and  itfelf  thereby  .  becomes  thick  and  turbid.  But  birds,  infedts,  &c. 
being  firft  fteeped  for  a  few  days  therein,  and  afterwards  fufpended 
in  a  frefh  parcel,  may  be  preferred,  with  all  their  colours,  in  great  per¬ 
fection.  Its  ftyptic  quality  is  fo  great,  that  being  applied  to  the  mouths 
of  any  bleeding  veflels,  it  immediately  flops  the  flux,  by  coagulating  the 
blood  ;  yet  without  caufing  an  efchar,  as  vitriol  and  other  potential  cau¬ 
teries  always  do.  Upon  which  account  we  can  fafely  apply  it  to  the 
nervous,  tendinous  and  moft  fenftble  parts  of  the  body,  where  the  com¬ 
mon  ftyptics  are  not  to  be  trufted.  When  thefe  tender  organs  are  wound¬ 
ed,  our  alcohol  has  a  wonderful  effedt;  being  applied  with  pledgets  of 
lint.  Hence  it  appears,  that  pure  fpirit  of  wine  is  not  an  aperitive,  or 
difcutient  medicine,  as  it  has  been  vulgarly  fuppofed ;  for  then  it  would 
never  coagulate  all  the  juices  of  the  body,  as  we  find  it  conftantly 
does.  Thus  it  inftantly  turns  the  faliva ,  the  ferum  of  the  blood,  the 
white  of  an  egg,  &c.  to  confiftent  bodies. 


PROCESS  XLIV. 

’Exhibiting  the  manner  of  preparing  Alcohol  with 

Fix'd  Alkali. 

I.  OUR  highly  verified  fpirit  of  wine,  or  the  alcohol  of  the  lajl  pro - 
Jk  cefi  uron  a  third  of  its  own  quantity  of  pure,  fix’d  alkali ,  firft 
made  exceeding  dry  by  the  fire  ;  digefi  them  together  in  a  tall ,  glafs  vef- 
fel ,  which  is  to  be  well  /hook,  now  and  then ,  that  all  the  parts  of 
the  alkali  may  come  in  contncl  with  thofe  of  the  fpirit ;  then  fufier  the 
veffel  to  refi,  and  the  alkali  will  fall  to  the  bottom ,  having  abforbed  and 
drank  in  the  acid  and  remaining  aqueous ,  or  oily  part ;  and  fuffering  the  pure 
fpirit  to  rife  from  it,  and  float  on  the  top  ;  which  may  therefore  be  readily  fe- 
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parated  by  decantation ,  or  a  gentle  inclination  of  the  veffel ,  from  the  dijfolved 
fait ,  wherewith  it  can  never  be  brought  to  unite.  1-Vhat  is  thus  feparatedy  or 
•  clfe  drawn  off  by  gentle  di(lillationyfrom  the  fix’d  alkali ,  being  again  digefied  upon' 

a  frefh  quantity  thereof  in  the  very  fame  manner  ;  and  the  operation  repeated  till 
the  fixed  fait  employ’d  neither  diffolvesy  nor  in  the  leaf  rklents  or  grows  fofty  the  li¬ 
quor  will  then  be  alcohol ,  or  perfectly  pure  fpirit  of  wine  prepared  from  fix’d 
alkali.. 

• 

T  articular  sob-  2-  There  are  three  things  in  this  procefs,  which  difcover  a  particular 

fervable  there-  consideration.  (1.)  ’Tis  very  remarkable,  that  the  alcohol  per  fe  of 
the  preceding  procefs,  tho’  to  appearance  perfe&ly  pure  and  Ample,  is 
really  a  compound  body.  (2.)  The  alkaline  fait  feems  to  diffolve,  as  it 
were,  per  deli quium,  when  the  re&ified  lpirit  is  poured  upon  it ;  and  alfo  un¬ 
dergoes  a  very  confiderable  change  from  the  latent  acid  of  the  liquor,  tho* 
’tisnotdeftroyed  thereby ;  but  remains  capable  by  exhalation,  or  calcination, 
of  recovering  its  own  form,  and  ferving  again  for  the  fame  purpofe.  (3.)  A 
difagreeable  kind  of  oil  appears  to  flick  to  the  furface  of  the  fix’d  alkali ; 
which  oil  has  occafioned  no  fmall  trouble  to  the  chemifts,  who  have  not 
been  able  to  guefs  from  whence  it  ftiould  proceed  ;  for  they  could  never 
imagine  that  any  oil  Ibould  remain  in  the  fixed  fait,  after  it  had  fuffered  fo 
great  a  violence  of  the  fire;  and  pure  fpirit  of  wine,  fay  they,  gives 
not  the  leaft  figns  of  any.  But  I  have  found,  that  a  certain  oil  will 
conftantly  remain  in  the  acid  fpirit  of  guaiacum-wood,  tho’  it  does  not 
at  all  appear  at  the  firft ;  but  becomes  vifible  after  the  fpirit  has  been 
kept  for  fome  years,  and  tinges  it  of  a  different  colour  :  whence  I 
am  led  to  fufpeft  that  the  latent  acid  in  fpirit  of  wine  contains  an  oil  much 
after  the  fame  manner. 

.  ^  3.  The  general  nature  and  virtues  of  alcohol,  prepared  from  alkalies,  are 

production.  much  the  fame  with  thofe  of  alcohol  per  fe  ,•  except  that  the  former  is 
lefs  perceptible  upon  the  tongue  than  unre&ified  fpirit  of  wine ;  being 
fo  light  and  volatile,  as  fooner  to  be  diffipated  by  the  heat  of  that 
part,  than  enter  the  pores  thereof  by  its  gravity,  fo  as  to  excite 
the  fenfation  of  tafte.  This  alfo,  by  participating  of  the  ad¬ 
dition  wherewith  it  is  prepared,  retains  fomething  of  an  alkaline 
nature ;  fo  as  to  caufe  an  effervefcence  upon  mixing  with  acids.  It 
may,  however,  be  freed  from  this  alkaline  part,  by  gently  diftilling  it 
over  again  from  a  due  proportion  of  oil  of  vitriol;  tho’  in  this  cafe  there 
is  danger  that  the  acid  will  predominate,  fo  as  to  exercife  an  hoftility 
with  alkalies,  when  the  fpirit  is  poured  upon  them.  Nor  does  there  feem 
to  be  any  way  yet  difcovered,  of  perfedly  freeing  the  two  alcohols  from 
their  adhering  acid  and  alkali. 

Nature  of  the  4.  Hence  we  fee  ’tis  much  more  difficult  to  purify  fermented5  fpirits, 
operation.  t^an  \s  ufuaUy  imagined  ;  for  how  often  foever  they  are  diftilled  per  fe , 
they  conftantly  carry  over  with  them  fome  proportion  of  an  acid ;  and 

when 
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when  rectified  from  alkalies,  fome  proportion  of  them  too.  And  I 
frankly  acknowledge  that  I  have  -no  fecret  way  of  obtaining  thefe  al¬ 
cohols  in  abfolute  purity ;  nor  am  I  acquainted  with  Helmonts  method 
of  refolving  them  into  water  and  oil.  'Tis  true,  indeed,  that  if  a  com¬ 
mon  inflammable  fpirit  be  poured  upon  a  fix'd  fait,  fome  quantity  of 
water,  and  perhaps  of  oil  too,  will  be  feparated  therefrom ;  but  I  muft 
profefs  I  am  unfatisfied  whether  this  can  be  done  in  perfeCt  alcohol, 
which  feems  to  be  almoft  as  homogeneous  a  body  as  mercury ;  as  it  is  the 
moft  Ample  indeftructible  and  unchangeable  of  all  vegetable  pro¬ 
ductions. 

5.  There  remain  two  effects,  or  productions  of  fermentation,  which  introduction  to 
we  are  (till  to  confider  ;  viz,,  vinegar  and  tartar.  In  order  to  underftand the  h,ftcry  °f 
the  formation  of  thefe,  we  muft  take  notice,  that  when  a  ripe  vegeta- 
ble  juice,  as  that  of  grapes,  for  inftance,  is  firft  expreffed,  it  prefently  of 
itfelf. begins  to  fall  into  fermentation,*  by  means  whereof, the  faline  mat¬ 
ter  contained  therein  is  difpofed  to  (hoot  into  tartar,  and  faften  itfelf 
in  a  cruft  to  the  fides  of  the  containing  veflel  ;  a  parcel  of  grumous 
faces,  called  the  mother  of  wine,  falling  to  the  bottom  :  upon  which 
the  fermented  liquor  becomes  tranfparent ;  and  if  now  put  up  into  a 
frefti  veflel,  "depofites  no  more  faces  ;  but  ftill  continues  to  fhoot  its 
fhining,  faline  fpicula ,  as  well  upwards  as  downwards,  fo  as  to  line  all  the 
‘infide  of  the  veflel  therewith.  This  faline  matter,  or  tartar,  is  really.no 
more  than  the  eflential  fait  of  the  fermented  juice  of  grapes ;  and  is  ne¬ 
ver  afforded  by  muft.  It  alfo  contains  no  inconfiderable  proportion  of  an 
earthy  fubftance ;  fo  that  it  will-  not  readily  diflblve  in  water.  The 
longer  any  wine  remains  in  the  hogfhead,  the  more  tartar  it  throws 
off,  provided  the  veflel  be  kept  full  ;  and  this  whole  quantity  of  wine 
being  at  length  drawn  off,  and  frelh  fubftituted  for  it,  the  cruft  wherewith 
the  veflel  was  lined,  gradually  increafes  in  thicknefs,  fo  as  to  render  it 
neceffary,  or  advantageous  to  break  it  away.  But  if,  when  this  tartar  is 
once  form'd,  the  veflel  be  well  and  frequently  (hook,  fo  as  to  mix  the  wine 
and  the  tartar  together,  they  will  begin  to  ferment  afrefli,  the  tartar 
will  diflblve,  and  become  more  fubtile,  and  the  wine  be  converted  into 
vinegar ;  upon  which  all  the  inflammable  fpirit  of  the  wine  is  fo  changed, 
as  to  appear  no  more  in  its  own  form.  The  origin,  or  production  - 
of  this  vinegar  we  come  firft  to  confider. 
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PRO.CES.S  XLV. 

Exhibiting  the.  origin  and  production  of  Vinegar y  from  li¬ 
quors  turn'd  into  Wine  by  Fermentation.' 

1.  A  NT  manner  of  vinous  liquor  being  mixed  with  its  own  faces , 
flowers,  or  ferment,  and  its  tartar,  fir  ft  reduced  to  powder ,  or  elfe  with 
the  acid  and  auftere  ftalks  of  the  vegetable  from  whence  the  wine  was  obtain  d, 
which  hold  a  large  proportion  of  tartar ,  and  the  whole  being  kept  frequently 
J lining  in  a  veffel  which  has  formerly  held  vinegar ,  or  fet  in  a  warm  place 
full  of  the  fleams  of  the  fame,  will  begin  to  ferment  a-new,  conceive  heat , 
grow  four  by  degrees ,  and  focn  after  turn  into  vinegar. 

2.  The  remote  fubje&s  of  acetous  fermentation  are  the  fame  with 
thofe  of  the  vinous  ;  but  the  immediate  fubje&s  of  it  are  all  kinds  of  vege¬ 
table  juices,  after  they  have  once  undergone  that  fermentation,  which  re¬ 
duces  them  to  wine  :  for  ^tis  abfolutely  impolfible  to  make  vinegar  of  mull, 
the  crude  juice  of  grapes,  or  other  ripe  fruits,  without  the  afliftance 
of  the  vinous  fermentation. 

3.  The  proper  ferments  for  this  operation,  whereby  vinegar  is  pre¬ 
pared,  are  (1.)  The  faces  of  all  acid  wines.  (2.)  The  lees  of  vinegar. 
(3.)  Pulveriz’d  tartar  ;  efpecially  that  of  Rhenifh  wine,  or  the  cream  or 
cryftals  thereof.  (4.)  Vinegar  itfelf.  (5.)  A  wooden  veffel  well  drench¬ 
ed  with  vinegar  ;  or  one  that  has  long  been  employed  to  contain  it. 
(d.)  Wine  that  has  often  been  mixed  with  its  own  faces.  (7.)  The 
twigs  of  vines,  and  the  ftalks  of  grapes,  currants,  cherries,  or  other 
vegetables,  of  an  acid  and  auftere  tafte.  (8.)  Baker’s  leacen,  after  it  is 
turned  acid.  (9.)  And,  laftly,  all  manner  of  ferments  compounded  of 
thofe  already  mentioned. 

4.  Vinegar  is  no  prcdu&ion  of  nature,  but  a  creature  of  art ;  for  ver¬ 
juice,  the  juices  of  citrons,  Iemmons,  and  the  like  native  acids,  are  improperly 
laid  to  be  natural  vinegars  ,•  becaufe,  when  diftilled,  they  afford  nothing 
but  a  vappid  water  ;  whereas,  ’tis  the  property  of  a  vinegar  to  yield 
an  acid  fpirit  by  diftillation. 

5.  In  Trance  they  have  a  different  method  of  making  vinegar,  from 
that  deferibed  in  our  prefent  procefs..  They  take  two  very  large 
oaken  veffels,  the  larger  the  better,  open  at  the  top,  in  each  whereof 
they  place  a  wooden  grate,  within  a  foot  of  the  bottom.  Upon  thefe 
grates  they  fir  ft  lay  twigs,  or  the  cuttings  of  vines  ,  and  afterwards  the 
ftalks  of  the  branches,  without  the  grapes  themfelves,  or  their  ftones, 
till  the  whole  pile  reaches  within  a  foot  of  the  brims  of  the  veffels. 

Then 
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Then  they  fill  one  of  thefe  veflels  with  wine,  to  the  very  top,  and 
but  half  fill  the  other  ;  then  with  liquor  drawn  out  of  the  full  vef- 
fel,  fill  up  that  which  was  only  half  full  before ;  daily  repeating  the  .  • 

fame  operation,  and  pouring  the  liquor  back  from  one  veflel  to  .the  other; 
that  each  of  them  is  full,  and  half  full  by  turns.  When  this  pro- 
cefs  has  been  continued  for  two  or  three  days,  a’  degree  of  heat 
will  arife  in  the  veflel  which  is  then  but  half  full,  and  increafe  for 
feveral  days  fucceflively,  without  any  appearance  of  the  like  in  the 
veflel  which  happens  to  be  full  during  thofe  days  ;  the  liquor 
whereof  will  ftill  remain  cool  :  and  as  foon  as  the  heat  ceafes  in  the  vef- 
fel  that  is  half  full,  the  vinegar  is  prepared  ;  which,  in  the  fummer,  hap¬ 
pens  upon  the  fourteenth  or  fifteenth  day  from  the  beginning ;  but 
in  the  winter,  the  fermentation  proceeds  much  flower;  fo  that  they 
are  obliged  to  forward  it  by*  artificial  warmth,  or  the  ufe  of  ftoves. 

But  when  the  weather  is  exceeding  hot,  the  liquor  ought  to  be  pour¬ 
ed  off  from  the  full  veflel  into  the  other,  twice  a  day  ;  otherwife  the  • 
liquor  would  be  over-heated,  and  the  fermentation  prove  too  ftrong,  whence 
the  fpirituous  parts  would  fly  away,  and  . leave  a  vappid  wine,  inftead  of 
vinegar,  behind.  The  full  veflel  is  always  to  be  left  open  at  the  top, 
but  the  mouth  of  the  other  muff  be  clofed  with  a  cover  of  wood, 
in  order  the  better  to  keep  down  and  fix  the  fpirit  in  the  body  of 
the  liquor  ;  for  otherwife  it  might  eafily  fly  off  in  the  heat  of  fer¬ 
mentation.  The  veflel  that  is  only  half  full  feems  to  grow  hot  rather 
than  the  other,  becaufe  it  contains  a  much  greater  quantity  of  vine- 
twigs- and  ftalks  than  that,  in  proportion  to  the  liquor,  above  which 
the  pile  rifing  to  a  confiderable  height,  conceives  heat  the  more,  and 
fo  conveys  it  to  the  wine  below. 

6.  This  operation  is  conftantly  obferved  to  proceed  according  to  According  to 
the  following  rules,  (i.)  The  moft  generous,  unctuous,  ftrong,  and  ^Sanftpro 
full-bodied  wines,  afford  the  beft  and  fharpeft  vinegar;  but  the  weak 
thin  wines,  the  moft  poor  and  vappid.  Tis  therefore  a  great  mi- 
ftake  to  imagine  that  vinegar  is  nothing  but  corrupted  wine,  as 
there  are  many  who  perfuade  themfelves.  For  the  fpirit  of  the  wine 
does  not  fly  off  in  the  operation,  but  is  fixed  in  the  acid,  (a.)  The 
wine,  in  paffing  to  the  ftate  of  vinegar,  depofites  or  throws  off  a 
fat  oily  fubftance  to  the  fides  and  bottom  of  the  containing  veflel, 
as  alfo  to  the  twigs  and-  ftalks,  infufed  therein ;  whereby  they 
all  appear  to  be  cafed  over,  as  it  were  with  foap.  (3.)  Unlefs 
this  un&uous  fubftance  be  quite  cleared  away,  once  a  year,  the  . 
wine  will  grow  vappid,  or  turn  to  a  liquor  that  is  neither  vinegar  nor 
wine.  But  this  is  by  no  means  to  be  done  with  hot  water,  but  fuch, 
as  is  cold  and  that  with  the  greateft  expedition,  left  it  fhould  dif- 
folve  and  extract  the  acid  falts,  or  fermenr,  lodged  in  the  pores  of 
the  veflels  and  ingredients ;  whereby  they  would  become  unfit  for  the- 
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purpofeof  making  vinegar  any  longer;  for  inftead  thereof,  they  would 
then  turn  the  wine  into  a'  kind  of  oleaginous  liquor.  (4.)  The  oft- 
ner  the  fame  ftalks  and  twigs  have  been  ufed  in  the  making  of  .vi¬ 
negar,  the  better  they  are  fitted  for  the  work,  and  carry  it  on  to 
the  greater  advantage  ;  becaufe  they  every  time  imbibe  a  part  of  the 
vinegar,  during  the  procefs,  and  retain  the  ferment,  lodged  therein, 
for  future  operations.  For  which  reafon  they  ought  not  to  be  thrown 
away  as  ufelefs  every  year,  but  only  to  be  cleanfed  of  their  unftu- 
ous  matter  •,  which  then  fits  them  for  farther  fervice.  And  the  fame  is 
to  be  underftood  of  the  veffels  ;  which  fuck  in  the  ferment  of  the 
vinegar  like  a  fponge. 

7.  The  vinegar  prepared,  after  the  manner  of  our  procefs,  from  malt- 
liquors,  or  beer,  provided  they  be  good,  differ  in  no  refpeCt  from  that 
of  wine  ;  tho’  we  commonly  find  it  weaker  :  but  this  is  not  owing  to 
the  nature  of  the  fubjeCt,  but  to  its  lownefs  of  body  and  want  of  flrength. 
Strong  beer,  well  brew’d,  and  duly  fermented,  may  be  made  to  afford 
as  good  vinegar  as  the  richeffc  wines ;  the  inflammable  fpirit  and  tartar 
being  alfo  the  fame  in  both. 

8.  The  things  which  encourage  and  promote  the  acetous  fermenta¬ 
tion,  are,  (1.)  Warmth.  (2.)  Ad  million  of  the  air.  (3.)  Frequent  mo¬ 
tion.  (4.)  The  addition  of  the  hot  aromatics  ,*  fuch  as  pepper, 
ginger,  galangal,  &c.  which  being  added  to  the  fermenting  liquor,  in 
the  proportion  of  a  dram  to  a  pint,  wall  make  the  vinegar  exceed¬ 
ing  ftrong  and  pungent.  But  in  France  they  never  ufe  any  fpice  to  their 
vinegar  ;  becaufe,  tho’  it  makes  them  flronger,  it  changes  their  nature. 

9.  This  fermentation  is  check’d  by  all  the  fame  means  that  re- 
ftrain  the  vinous  kind,  except  concuffive  motion ;  which  is  here  fo  far 
from  being  an  impediment,  that  it  greatly  ferves  to  promote  and  for¬ 
ward  the  working. 

10.  The  effects  of  our  acetous  fermentation,  when  compleatly  per¬ 
formed  and  ended,  are,  (1.)  The  production  of  vinegar;  or  an  acid, 
volatile,  penetrating,  unCtuous  liquor,  that  makes  an  effervefcence  with 
alkalies,  cools  the  human  body,  prevents  the  effects  of  drunkennefs 
therein,  greatly  excites  and  refrefhes  the  brain,  fpirits,  or  nerves, 
and  prevents  ail  manner  of  corruption  and  putrefaction.  ’Tis  alfo 
attenuating,  ftimulating,  fudorific,  diuretic,  abfterfive,  antipeftilential, 
a  powerful  allayer  of  inflammations,  and  a  prefent  remedy  in 
apoplectic  and  lethargic  diforders.  (2.)  A  converfion  of  the  inflam¬ 
mable,  vinous  lpirits  into  fuch  as  will  extinguifh  fire.  This  property  is  very 
remarkable.  We  have  formerly  feen  that  all  wines,  by  diftillation,  afford  an 
inflammable,  undtuous  fpirit ;  but  if  again  fermented  into  vinegar,  and  treat¬ 
ed  in  the  fame  manner,  they  yield  nothing  of  that  kind.  And  yet 
the  inflammable  part  of  the  wine  does -not  exhale  in  the  operation, 
“but  {fill  remains  in  the  vinegar.  For  wine  once  deprived  of  its 
ardent  fpirit,  can  never  be  converted  into  'vinegar  :  and  we  con- 
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ftantly  find,  that  the  more  the  wine  abounds  with  fpirits,  the  ftronger 
and  better  is  the  vinegar  made  thereof.  Whence  we  infer,  that  t-hofe 
fpirits  are,  by  this  fecond  fermentation,  fo  fixed  and  united  with  the 
acid  of  the  tartar,  as  quite  to  difappear  in  their  own  form.  That 
they  are  actually  lodged  in  the  vinegar  is  plain  from  hence,  that  by 
a  certain  art,  Jtis  poffible  to  recover  them,  or  produce  ardent  fpirits 
therefrom.  And  this  (hews  us  the  •  reafon  why  the  veffel  above- 
mentioned,  which,  in  the  French  manner  of  preparing  vinegar,  is  only 
half  full,  is  daily  to  be  kept  filling  up  out  of  the  other  that  is  quite 
full  ;  viz,,  to  extinguifh  or  allay  the  too  great  heat  in  the  liquor,  by 
the  cool  wine  of  the  latter;  left  the  fpirits  we  are  fpeaking  of,  ftiould 
thereby  be  made  to  evaporate,  after  the  manner  of  diftillation.  (3.)  A 
consumption  or  difappearance  of  the  matter  of  the  eifential  fait,  or 
tartar,  which  is  latent  in  crude  vegetables,  as  we  law  in  our  Seventh 
procefs,  fucceeded  by  an  exceeding  ftrong  vinegar,  after  the  materials 
have  -once  disburdened  themfelves  of  a  very  great  quantity  of  oil, 
which  runs  from  them  through  the  wooden  grates,  placed  near  the 
bottom  of  the  large  veffels  abovementioned  ;  upon  which  the  falts 
prelently  unite  with  the  aqueous  and  Spirituous  parts,  and  all  toge¬ 
ther  turn  four  by  means  of  the  new  commotion  :  and  this  being 
once  done,  no  more  tartar  is  for  ever  after  depofited  or  thrown  off  by  the 
vinegar.  It  might  indeed  feem  probable,  that  when  the  oil  was  once 
Separated  from  the  wine,  it  fhould  yield  the  greater  quantity  of 
tartar  ;  the  direct  contrary  whereof  is  true  :  and  yet  the  tartar  does  not 
any  way  go  off,  but  ftill  remains  in  the  liquor,  wherewith  it  is  now 
more  intimately  united,  and  in  a  greater  proportion,  on  account  of  the  ab- 
fence  of  the  oil.  Whence  it  is  not  without  reafon  that  vinegar  has  by 
the  antient  chemifts  been  called  fluid,  or  volatile  tartar.  Indeed  we  may 
readily  make  vinegar  from  tartar ;  and  conftantly  find  that  the  more  of 
it  we  employ  in  the  preparation,  the  ftronger  our  vinegar  proves.  In 
effect,  vinegar  is  no  more  than  the  effential  fait  of  wine,  made  more 
acid  and  volatile  by  a  new  fermentation,  and  intimately  mixed  with  the 
Spirituous,  aqueous  and  oleaginous  parts  of  the  fame.  And  if  tar¬ 
tar  be  recovered  from  vinegar,  it  proves  of  a  different  Species  from 
that  of  wine.  (4.)  A  difpolition  of  this  vinegar  to  afford  its  phlegm  for 
the  firft  liquor  in  diftillation  ;  fo  that  here  the  Spirit  appears  to  be  fixed 
in  the  fubjedl :  as  on  the  contrary  it  lies  loofe  in  wine,  and  readily 
comes  over  firft,  when  this  is  committed  to  the  ftill.  In  wine, 
the  Spirit  is  much  more  volatile  than  the  aqueous  part  ;  but  in  vinegar 
5tis  heavier  and  more  clofely  joined  with  the  difl'olved  tartar.  Vigani , 
indeed,  in  his  Medulla  Chemical ,  afferts  the  dired  contrary;  .  and  will 
needs  have  it,  that  an  inflammable  Spirit  rifes  firft  in  the  diftilla¬ 
tion  of  vinegar.  But  for  my  own  part,  I  could  never  find  this  to  be 
the  cafe.  And  ftis  probable,  that  in  his  experiment  he  made  ufe,  not 
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of  perfect  vinegar,  but  fnch  as  was  in  a  middle  ftate  between  that  and 
wine  ;  having  not  yet  undergone  its  due  degree  of  fermentation. 
Medicinal  w-  ii.  We  have  already  enumerated  the  phyfical  and  medicinal  properties 
lues  andujesof  of  vinegar ;  the  meft  exceptionable  whereof  are  its  being  unbtuous,  pe- 
tue production.  netratingj  attenuating,  or  inciding,  Simulating,  prefervative  from  cor¬ 
ruption,  antiphlogiftic,  fudorific,  antipeftilential,  and  curative  of-drun- 
fcenefs.  We  call  it  unctuous,  becaufe  in  diftillatio’n  it  condenfes  not 
•  into  drops  like  water,  blit  trickles  down  the  Tides  of  the  vefl'el  in 
protuberant  rivulets,  like  oil.  *Tis  To  penetrating  as  to  pafs  the  thick- 
eft  ftltre,  without- the  leaft  diminution  of  its  virtues.  Scarce  any  thing  is 
more  attenuating  or  inciding  than  vinegar,  boiled  up  with -honey,  and 
diluted  with  a  due  proportion  of  water.  This,  I  own,  is  contrary  to 
the  common  opinion  ;  for  vinegar  is  generally  thought  to  coagulate  rather 
than  attenuate  the  blood  :  but  on  account  of  its  inciding  virtue,  >tis  high¬ 
ly  ufeful  in  the  fmall-pox,  the  plague,  and  burning-fevers,  where  the 
blood  and  juices  are  too  thick  and  vifeid ;  or  where  the  humors  tend  to 
putrefa&ion.  And  when  thus  prepared,  and  taken  down  warm,  it  like-  * 
wife  proves  an  ufeful  diaphoretic.  Hence  Diafcorides  and  ‘Theophraftm 
greatly  recommend  the  ufe  thereof  in  many  acute  cafes;  as  particular¬ 
ly  in  the  pleurify,  the  peripneumonia,  ■  diftempers  from  all  vegetable 
or  mineral  poifons,  and  the  bites  of  venomous  creatures,  and  even  that 
of  the  mad  dog.  Its  Simulating  virtue  appears  from  hence,  that  it  im¬ 
mediately  raifes  fuch  as  are  languid,  lethargic,  and  apople&ic,  more 
powerfully  than  the  feent  of  the  fpirit  of  hartlhorn,  fal-ammoniac^c.  For 
which  purpofe  we  need  only  dip  a  linen  rag  therein,  and  apply  it  clofe 
to  the  mouth  and  noftrils ;  and  by  this  means  I  have  frequently  reco¬ 
vered  perfons  from  fainting-fits,  and  preferred  them  from  falling  into 
the  like.  I  have  likewife  had  experience  of  the  fame  remedy  in  lethargic 
cafes,  proceeding  from  taking  of  too  large  dofes  of  opium.  And  it  will 
alfo  feldom  fail  in  the  Syncope,  or  even  in  convulfive  and  hyfteric  fits.  Its 
prefervative  or  ballamic  virtue  is  fo  great,  that  being  ufed  inftead  of  fait, 
it  will  for  feveral  weeks  preferve  flelh  fweet,  in  the  heat  of  fummer; 
tho’  it  be  only  wrapped  up  in  a  linen-cloth,  firft  made  wet  therewith. 
And  the  fame  virtue  it  appears  to  exercife  in  the  human  body,  when 
an  inflammatory  diftemper  is  bringing  a  general  corruption  upon  the  juices. 
*Tis  fo  good  an  antiphlbgiftic,  or  fo  powerful  a  medicine  in  cafes  of  in¬ 
flammation,  burning  fevers,  phlegmons,  &c.  that  poflibly  we  are  not 
pofleffed  of  its  equal.  For  this  purpofe  5twas  ufed  in  all  acute  cafes,  and 
particularly  being  mixed  with  honey,  in  the  phthijis ,  and  other  confumptions, 
or  corruptions  of  the  body.  It  alfo  proves  a  wonderful  fafe  fudorific, 
being  of  a  refrigerating  nature,  and  therefore  highly  proper  to  be  given 
in  inflammatory  fevers,  wherein  °tis  fo  effectual,  that  when  no  other 
medicine  can  procure  a  fweat,  this  will  rarely  fail  to  do  it.  Vinegar 
alio  is  juftly  efteemed  for  its  antipeftilential  virtues,  both  as  a  pre¬ 
fervative  from  the  firft  attack-of  the  plague,  and  the  cure  thereof,  after 
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it  has  feized  the  perfon.  Sylivius  took  two  fpoonfuls  of  it  every  morning 
before  he  vifited  his  patients,  in  a  general  plague-feafon,  and  all  alon^ 
remain’d  perfe&Iy  free  from  every  fymptom  of  the  diftemper :  but  if 
he  ever  happen’d  to  mifs  taking  his  dofe  before  he  ventured  abroad,  he 
was  prefently  feized  with  a  pain  in  his  head.  And  Diemerbroeck  appears 
to  have  given  it  with  great  fuccefs  in  that  violent  plague  of  Nimmeguen 
wherein  as  a  phyfician,  he  was  diligently  employ’d.  JLaftly,  it  is  fome- 
what  ftrange,  that  a  liquor,  the  balls  whereof  is  wine,  fhou’d  prevent 
or  remedy  the  effects  of  drunkenefs ;  and  this  the  more  powerfully,  the 
ftronger  or  more  fpirituous  the  wine  from  whence  it  was  prepared.  If 
a  perfon  fo  drunk  with  wine,  that  he  is,  in  a  manner,  quite  ftupefied, 
or  render’d  apoplectic  or  lethargic,  takes  but  a  fpoonful  or  two  of  vi¬ 
negar;  he  will  thereby  be  immediately  rouzed,  and  brought  to  himfelf 
for  a  time.  And  it  is  very  remarkable,  that  thofe  wines  which  afford 
the  greateft  quantity  of  vinegar,  are  lefs  apt  to  inebriate  than  others. 
Thus  Rhenijh ,  which  yields  a  copious  vinegar,  is  much  lefs  apt  to  dif- 
order  the  head  than  French  wine;  tho  ,  by  diftillation,  the  former  affords 
more  inflammable  fpirit  than  the  latter. 
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PROCESS  XLVI. 

Exhibiting  the  method  of  refolding  Vinegar  into  a  Water,  an 
acid  Spirit,  an  Extra#,  an  Oil,  and  a  fix’d  alkaline  Salt. 

I.  IT)  OU  R  a  quantity  of  vinegar  into  a  glafs  cucurbit  fitted  with  a  proper*  The  pmeCs* 
I  'heady  and  diflil  off  a  fourth  part  thereof  with  a  gentle  heat ;  this 
will  prove  to  be  a  light  volatile  phlegm ,  or  water ,  fomewhat  acid  upon  the  tongue , 
and  capable  of  extinguifhing  fire  ;  and  may ,  by  repeated  diflillations,  be  almofi  to¬ 
tally  converted  into  watery  tho  it  will  ftill  retain  a  few  acid  particles ;  whereof 
it  may  be  entirely  deprived ,  by  the  addition  of  a  little  chalky  which  abforbing 
them  ally  will  leave  the  water  perfectly  pure.  (2.)  If,  after  one  quarter  of  the 
vinegar  is  thus  run  off \  you  increafe  the  fire  a  little,  and  continue  it  at  the  fame 
height ,  till  two  thirds  of  the  original  quantity  is,  in  ally  come  over ;  this  fecond 
running  will.be  a  fpirit,  fomewhat  like  the  former  water,  but  much  more  acid  and 
ponderous  than  that  :  and  it  will  come  over  in  a  greater  quantity ,  if  the  vi¬ 
negar  be  not  too  new,  but  has  been  kept  for  fome  time.  (3.)  Urge  the  remainder 
with  a  /hunger  fire ,  and  a  ftill  more  acid ,  heavy,  penetrating,  and  fix’d  liquor 
will  rife,  capable  of  extinguifhing  fi  e :  and  this  tuill  continue  to  come  over  till 
only  a  twentieth  part  of  the  original  quantity  of  the  vinegar  remains  in  the  cucur¬ 
bit.  (4.)  What  now  flays  behind,  at  the  bottom ,  appears  in  the  form  of  a 
thin  fyrup ,  is  of  a  very  acid ,  and  fat  oleaginous  nature ,  and  may  not  im¬ 
properly  be  called  the  rob,  or  fapa  of  vinegar ;  or  if  the  operation  be  fome- 

T  2  what 
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vchat  longer  continued ,  till  the  remainder  comes  to  the  confidence  of  honey ,  the 
extraH  thereof  (5.)  1  he  fire  being  novo  augmented  as  much  as  the  glajfes  will 
bear,  there  will  come  over  fir  ft  a  very  ftrong  acid ,  and  afterwards  a  copious ,  thick, 
black ,  fetid ,  empyreumatical  oil ,  like  that  of  tartar.  ( 6 .)  And  laftly ,  what 
now  remains  behind  is  an  acid ,  feculent  matter ,  which ,  being  calcin’d  to  white 
afhes  in  ah  open  fire ,  uv7/  afford  a  violently  ftrong  fix’d  alkali. 

The  cautions  it  '  2.  This  procefs  proves  very  tedious,  if  thus  carried  on  in  glafs  veflels, 

requires.  when,  if  we  go  to  haften  it,  we  may  chance  to  break  them  ;  'twou'd  be 
very  convenient,  for  the  fake  of  difpatch,  or  when  a  large  quantity  is 
to  be  diftill’d,  if  it  were  perform'd  in  a  common  alembic;  but  then  the 
head  muft  be  of  glafs :  for,  the  ftrong  acid  that  afeends  in  diftilla- 
tion,  wou'd  prefently  corrode  one  of  copper,  and  mixing  itfelf  therewith, 
turn  of  a  green  colour.  And  indeed,  notwithftanding  the  glafs-head, 
the  liquor  barely  by  wafhing  the  fides,  or  upper  part  of  the  alembic,  or 
body  of  the  ftill,  will  carry  off  particles  enough  to  give  it  a  metalline  tafte. 

The  doBrine  it  3.  Jt  appears  from  our  prefent  procefs,  that  the  acetous  fennenta- 

apords.  fion  floes  not  feparate,  or  fet  free  an  inflammable  fpirit  from  its  fubjed, 
fo  as  to  let  it  rife  in  diftillation,  as  we  fee  in  the  vinous  kind  of  fer¬ 
mentation  ;  but  keeps  it  mix'd,  and  ftridly  united  with  the  acid  falts  of 
the  tartar,  fo  that  it  now  no  longer  appears  diftind,  or  in  its  own  proper 
form.  But  'tis  very  obfervable,  that  if  vinegar  be  boil’d  upon  lead,  and 
afterwards  diftill'd  from  it  in  a  tall  cucurbit,  the  metal,  which  is  greatly 
difpofed  to  drink  in  vinegar,  will  thereby  be  diffolv'd  into  a  fugar,  or 
vitriol  of  lead,  which  in  the  operation  afford*s  firft  a  water,  or  phlegm, 
and  afterwards  a  liquor,  and  red  kind  of  oil,  totally  inflammable.  Some 
Qthere  are,  who  pretend  that  this  oil  is  the  fulphur  of  the  lead ;  but  in  re¬ 
ality,  it  proceeds  from  the  vinegar :  for,  the  Saccharum  Saturni  is  only 
the  pure  metalline  part  of  the  lead,  aflociated  with  the  acid  of  the  vi¬ 
negar  into  that  particular  glebe,  according  to  the  nature  of  fuch  bodies. 
By  diftillation  the  vinegar  is  freed  from  its  aqueous  parts,  upon  which 
the  lead  ftrongly  attrads  the  remaining  acid,  and  ftridly  unites  it  to  it¬ 
felf  ;  fo  as  readily  to  let  go  the  oil  that  was  latent  in  the  liquor  left  be¬ 
hind  in  the  cucurbit.  This  fame  oil,  which  one  wpu'd  not  exped  to  be  fo 
copioufly  contain'd  in  vinegar,  is  in  wine  fo  broke  and  attenuated,  as 
prefently  to  rife  ftrft  in'the  form  of  an  inflammable  fpirit  by  diftillation, 
capable  of  mixing  with  water.  But  in  vinegar,  the  tartareous  matter 
being  diffolved  in  this  fubtile  oil,  fo  fixes  it,  as  to  make  it  entirely  dis¬ 
appear,  till  forcibly  extraded  therefrom  by  art;  as  in  the  diftillation 
of  Saccharum  Saturni.  Vinegar,  therefore,  is  a  farther  produdion  of  art 
than  wine;  and  appears  to  be  the  intimate  combination,  and  ftrid  u- 
nion.  of  all  the  adive  principles  that  are  lodg'd  in  the  fubjed  from 
which  it  is  prepared;  and  confequently,  its  medicinal  virtues  are  great¬ 
er  than  thofe  of  wine ;  as  being,  in  reality,  no  other  than  an  acid,  vo-. 
iatile,  oily  fait, 
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4.  The  virtues  of  all  the  acid  liquors  diftill’d  over  in  this  procefs,  are  virtues  anJufes 
much  the  fame  with  thofe  of  the  vinegar  itfelf,  being  only  of  a  mor z<>f  the  froduc- 
penetrating,  and  volatile  nature;  becaufe  they  are,  by  the  operation,  de- t>ons' 
prived  of  their  earthy  part.  They  otherwife  differ  only  with  regard  to 
their  degrees  of  acidity,  wherein  they  conftantly  obferve  this  rule,  which 
is  common  to  all  acids,  that  the  greater  violence  of  fire  they  require  to 
raife  them,  the  ftronger  they  prove;  and  this  holds  likewife  in  the  dis¬ 
tillation  of  woods.  Thefe  feveral  productions  are  all  capable  of  mixing  •  • 

one  with  another;  and  none  of  them  contain  any  portion  of  an  inflam¬ 
mable  fpirit.  The  extract,  indeed,  will  burn  in  the  fire;  but  this  it 
does  upon  account  of  its  oily,  not  its  fpirituous  nature  ;  being,  in  effect, 
a  ftrong  foap,  confiding  of  (harp  acid  particles :  and,  upon  calcination,  it 
affords  a  very  corrofive  alkaline  fait.  Nor  can  ftronger  alkalies  be  pof- 
fibly  obtain’d,  than  what  are  afforded  by  vinegar.  This  extract  is  ac¬ 
counted  an  admirable  medicine  in  the  plague,  and  all  peftilential  difor- 
ders,  and  fuch  cafes  as  proceed  from  an  alkaline  putrefa&ion  in  the  bo¬ 
dy.  ’Tis  alfo  good  in  inflammations,  a  proper  medicine  to  force  a 
fweat  in  burning  fevers,  and  in  fhort,  one  of  the  beft  faponaceous  bo¬ 
dies  we  have  in  acute  difeafes,.  upon  account  of  its  acidity;  but,  being 
of  an  unpleafant  tafte,  it  ought,  when  taken,  to  be  mix’d  up  with  fyrup, 
fugar,  or  the  like.  The  fpirit  of  vinegar  likewife,  which  comes  over  fe- 
cond  in  our  prefent  procefs,  is  an  excellent  medicine,  when  taken  warm, 
fo  as  to  promote  fweat,  in  all  cafes  of  poifons,  whether  external  or  in¬ 
ternal;  and  particularly  good  againft  the  bites  of  venomous  animals,  as 
that  of  the  mad  dog,  &c.  And  if  any  of  the  corrofive,  deleterious  poi¬ 
fons,  fuch  as  euphorbium ,  white  hellebore,  &c.  be  boiled  therein,  they  lofe 
of  their  force,  and  become  harmlefs  to  the  body.  .  . 


P  R  O  CESS  XLVII. 

Exhibiting  the  manner  of  verifying  Di still’d  Vinegar,, 
per  fe,  from  the  Spirit  of  the  preceding  Process. 

1,  T)  UT  the  fpirit  of  vinegar ,  or  the  fecond  and  third  running  of  the  lafi  pro -  The  prmfs, 
cefs,  into  a  moderately  tall  cucurbit ,  fitted  with  a  proper  head ,  and 
difid  with  a  gentle  fire ,  till  one  half  of  the  original  quantity  be  come  over;  ' 
all  which  will  prove  to  be  a  weak  and  dilute  acidy  like  the  fisfi  running  of  the  pre¬ 
ceding  procefs ;  and  leave  behind  in  the  cucurbit  an  exceeding  {harp  and  pon¬ 
derous  acidy  which  we  call  the  rectified  fpirit  of  vinegar ,  and  is  always  the 
jirongery  and  more  pungent ,  the  longer  the  operation  is  thus  moderately  con -  . 
timed 


2*  Hence- 
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its  nature.  2.  Hence  it  appears,  that' the  reftification  of  acetous  liquors  is  the 
very  reverfe  of  that  of  the  vinous.  All  wines  or  inflammable  liquors  totally 
lofe  their  fpirit  by  boiling;  but.  vinegar  becomes  ftronger  by  the  fame 
means,  as  being  only  deprived  of  its  phleum  in  the  operation ;  for,  the 
acid  fait  of  the  vinegar  is  too  heavy  to  rife  with  a  moderate  degree  of 
heat.  We  mult  own  indeed,  that  if  flfh,  flefln,  bones,  &c.  be  boil’d  to¬ 
gether  with  the  vinegar,  it  thereby  lofes  of  its  ftrength  ;  but  this  pro¬ 
ceeds  from  the  gelly  of  the  ingredients :  for  growing  foft,  they  afford  a 
mucilaginous  or  unctuous  matter,  that  blunts,  or  fheathes  the  points  of 
the  acid  falts  in  the  liquor  ;  and  fo  render  it  lefs  pungent  upon  the 
tongue.  But  vinegar,  of  itfelf,  always  increafes  its  acidity  by  codtion, 
tho’  continued  almoft  to  drynefs ;  but,  after  this,  it  begins  to  lofe  of 
its  acid  nature,  and  turn  to  an  alkali. 

3.  Tho’  all  that  comes  over. from  the  vinegar,  in  the  preceding  pro* 
cefs,  fhou’d  be  redtified,  or  treated  in  the  manner  of  the  prefent  pro- 
cefs,  not  the  leaf  quantity  of  an  inflammable  fpirit  wou’d  thereby  be 
obtain’d  :  but  the  oftener  the  operation  is  repeated  with  the  acid  fpi¬ 
rit,  the  ftronger,  and  more  acid  it  will  grow. 

Ufe  of  the  pro-  4.  The  re&ified  fpirit  of  vinegar  is  of  ufe  in  all  the  folutions  of 
duciicn.  metals ;  where  iuch  a  ftrong  acid  is  required. 


PROCESS  XLVIII. 

’Exhibiting  the  method  of  rectifying  D i s t i l l’d  V ;  negar 
from  Metals,  or  Ver digrease. 


The  procefs.  i.  1  POIV  a  proper  quantity  of  common  verdigreafe  pour  four  times  its 

weight  of  the  flrongefl ,  reElified  fpirit  of  vinegar ,  and  digefi  them  to¬ 
gether,  for  the  fpace  of  four  and  twenty  hours ,  with  a  degree  of  heat  little  lower 
than  that  of  ebullition ;  the  veffel  being ,  during  that  time,  kept  frequently  mov¬ 
ing  >  by  which  means  the  fpirit  of  vinegar  will  acquire  an  exceeding  pleafant 
•  green  colour.  (2.)  'This  liquor  being  decanted  clear  off  from  the  faceS 
of  the,  verdigreafe ,  let  freff  fptrit  of  vinegar  be  poured  they  eon,  and  the  digeflion 
be  repeated ,  till  the  vinegar  no  longer  colours  itfelf  \  or  gains  any  green  tinfrure 
from  the  remaining  metalline  matter.  The  feveral  liquors  being  now  all  mix’d 
together ,  pafs  under  the  name  of  the  acid  tinBure  of  copper.  (3.)  This  tinElure 
having  been  fibred  thro’  cap-paper ,  is  afterwards  to  be  thrown  into  a  cucurbit , 
fitted  with  a  proper  head ,  and  diflill’d  over  with  a  gentle  heat,  till  the 
furface  of  the  remaining  liquor  begins  to  form  itfelf  into  a  pellicule.  But  all 
the  liquor  that  rifes  by  this  means  will  be  chiefly  aqueous ,  and  prove  flat ,  nau- 
feous ,  and  fomething  acid  upon  the  tongue.  (4.)  IVhat  now  remains  behind 
being  placed  in  a  cool  cellar ,  will,  in  a  day’s  time ,  fhoot  into  fine  transparent 
cry  flats,  of  a  beautiful  green ,  not  unlike  the  emerald ,  to  the  Jides  of  the  containing 

vejfel : 
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veffel;  •which  cryflals  go  by  the  name  of  diflilfd  verdigreafe ;  and  that  part  of 
the  liquor  which  remains  unchanged  after  the  formation  of  thefe  green  cryflals , 
being  again  exhaled  to  a  pellicule ,  will  now  foot  after  the  fame  manner ;  and 
if  the  operation  be  often  enough  repeated ,  no  liquor  will  be  left  untranfmuted  into 
the  like.  (5.)  Thefe  cryflals  being  thrown  dry  into  a  pure  cucurbit or  glafs  re¬ 
tort,  and  diflill’d  with  degrees  of  fire ,  up  to  the  highefi  that  can  be  given  in 
fund,  or  till  the  remaining  matter  be  perfectly  dry ;  there  will  come  over  an 
exceeding  ponderous ,  fat ,  and  violently  firong ,  penetrating  liquor ,  containing  a 
more  copious  acid ,  with  the  leafl  proportion  of  phlegm,  than  can  by  any  other- 
art  be  obtain  d  from  vinegar  ;  whereof  it  is  the  fpirit  rectified  from  verdigreafe 
or  copper.  (6.)  IdVhat  is  left  behind  at  the  bottom  of  the  cucurbit  or  retort, 
appears  to  be  no  more  than  a  dry  powder ;  which,  by  fufion,  will  return  to  per - 
fe£l  copper. 

2.  Verdigreafe  is  here  made  choice  of,  as  being  the  ftrongeft  metalline^"^  of  the 
attradive,  or  magnet  of  the  acid  of  vinegar  we  know;  and  readily 

ing  with  it  into  a  metalline  glebe,  at  the  lame  time  that  it  does  not  in  the 
leaft  deftroy,  impair,  or  change  its  nature  ;  but  leaves  it  perfectly  unal¬ 
ter’d,  and  ready  to  be  drawn  a  way  from  it  again  by  diflillation.  Other 
metals  indeed,  as  well  as  copper,  wou’d  do  the  like,  but  with  more 
trouble  and  difficulty ;  whilft  the  copper  in  the  verdigreafe  is  already  fo 
corroded,  attenuated,  and  open’d  by  the  acid. of  the  grape-skins,  where¬ 
in  it  had  long  lain  buried,  as  to  be  admirably  well  fitted  for  our  pur- 
pofe.  Hence  we  learn,  that  metals  may  abforb,  or  attrad  fome  cer¬ 
tain  acids,  and  barely  lodge  them  in  their  poves,  fo  loofely  that  a  mo¬ 
derate  degree  of  heat  will  ferve  to  let  them  free,  and  make  them  ap¬ 
pear  in  their  priftine  form. 

3.  The  acid  tin  dure  of  copper  is  a  remedy  of  great  ufe  in  ill  kinds  virtues  and ufes 
of  ulcers,  where  gentle  corrofives  and  deliccatives  are  neceflary.  And °f-grnf  *n  HC~ 
four  or  five  drops  of  it,  in  any  proper  vehicle,  are  an  excellent  and 
immediate  vomit,  highly  proper  in  cafe  of  poilbns  taken  down  into 

the  ffomach,  where  a  fuddeti  difcharge  by  the  month  is  abfolutely  re¬ 
quired,  in  order  to  the  cure. 

4.  The-  diftill’d  verdigreafe  of  our  procefs  makes  an  excellent  pig- . 
ment,  that  is  highly  prized  by  painters;  tho’  it  is  attended  with  one 
great  inconvenience :  for  as  the  acid  of  it  flies  off,  and  cannot  long  be 
detain’d  therein,-  it  in  time  turns  of  a  brownifh  colour. 

5.  Our  acid  fpirit,  rectified  from  the  verdigreafe,  is  a  perfed  yege-  .  . 
table  acid  fait,  tho’  mix’d  with  fome  particles  of  copper;  which  does  not 
abforb  or  attrad  the  aq-ueous  part  of  the  vinegar,  but  only  the  acid  fait 
thereof:  whence  we  have  a  clear  inftance,  that  falts  diflolved  in  aqueous 
liquors  may  be  feparated  from  them  by  certain  bodies  which  leave  the 
water  behind,  but  retain  the  falts  without  working  any  change  upon 
them,  in  fuch  a  manner,  that  they  may  be  thence  eafily  recover’d  again 

by  heat.  This  liquor  has  greatly  embroil’d  the  art  of  chemiftry.  It 

was.-.* 
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was  defcribed  by  Eajil  Valentine ,  above  two  hundred  years  ago,  under 
the  name  of  Efurine  Vinegary  and  he  wou’d  needs  have  it  to  be  the  al- 
kaheft  of  Paracelfus  and  He'lmom.  In  this  opinion  he  was  followed 
by  great  numbers,  particularly  by  Zwel/er;  but  he  is  thoroughly  con¬ 
futed  by  'Taxhenius  in  his  Hippocrates  chemicus ;  who  repeats  it  over  and 
over  again,  that  Zwelfers  alkaheft  is  nothing  but  vinegar.  What  Teems, 
principally  to  have  led  them  into  this  error,  was  no  more  than  their 
finding  that  fuch  a  fpirit  poured  upon  chalk,  the  lapides  cancrorwn ,  or 
crabs-eyes,  &e.  and  diftill’d,  appear’d  to  be  wholly  converted  into 
phlegm.  And  having  thus  imagin’d,  that  this  acid  was  really  tranfmuted 
into  mere  elementary  water ;  they  haftily  concluded,  that  it  wras  really 
turn’d  into  the  liquor,  or  water  alkaheft.  But  this  was  plainly  no  pro¬ 
per  tranfmutation  at  all ;  only  a  bare  feparation  of  the  water  from  the 
acid  part  imbibed  by  the  terreftrial  alkalies.  This  rectified  yinegar 
is  greatly  commended,  as  an  excellent  medicine,  in  cafe  of  a  want  of 
appetite  proceeding  from' a  putrefactive  caufe;  provided  it  be  ufed  only 
as  an  ingredient  in  the  preparation  of  elixir  proprietatis. 

P.ROCESS  XLIX. 

Exhibiting  the  origin  and  prcditction  of  Ta  rta  r5  from  fer • 
mentedy  vinous  liquors ■,  by  an  example  in  Rhenifli -wine. 

The  t>r corps,  i.  HE  mufl  of  Rhenifh-u’/^i?  having  been  once  thoroughly  fermented, 
1  .  perfectly  changed  into  wine ,  and  Jet  in  a  quiet  place ,  lets  fall  its 
frees  to  the  bottom  of  the  containing  veffel ;  whilji  a  clear  and  pure  fluid  re¬ 
mains  floating  above  them.  (2.)  If  this  tranfparent  purified  liquor  be  drawn 
off  from  its  lees ,  into  another  clean  veffel ,  and  fuffef  d  to  ref  in  the  fame  man¬ 
ner ,  a -parcel  of  fining,  f aline,  pellucid  matter,  or  lpiculte,  will  by  degrees  form 
themfelves  all  around  upon  the  injide  thereof ;  fo  as  to  compofe  an  entire  crufl 
or  cafe,  which  includes,  preferves,  and  keeps  in  the  fpirit  of  the  wine,  much 
better  than  any  wooden  veffel.  "This  f aline  matter ,  thus  form’d  and  concreted , 
is  called  tartar :  and  now ,  the  wine  lofes  of  its  fharpnefs  or  acidity,  and  gradu¬ 
ally  becomes  more  mild,  generous  and  rich.  (3.)  If  the  wine  be  again  drawn 
out  of  its  prefent  veffel,  and  other .  new  wine  of  the  like  kind  be  poured  into 
the  fame,  this  will  throw  off  its  tartar  poster,  and  in  a  larger  quantity ;  fo 
that  by  repeating  the  operation ,  a  cafe  of  tartar  may  be  gain’d  of  a  very  confide- 
rable  thicksiefs  ;  fo '  as  to  fill  up  a  large  part  of  the  veffel  tnade  up  of ;  or 
even  to  ferve  for  a  veffel  itfelf. 


Nature  of  the  2.  Tartar,  therefore,  is  nothing  but  the  pure  elfential  fait  of  the  wine, 
production.  obtain’d  much  after  the  manner  of  our  feventh  procefs ;  and  by  no 
•means  the  feculent  part  thereof,  which  always  falls  to  the  bottom,  and 

never. 
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never,  like  tartar,  appears  in  fhining  cryftals  adhering  to  the  fides  of 
the  velfel.  'Tis  of  an  acid  tafte,  and  conftantly  appears  of  the  fame  co¬ 
lour  with  the  wine  which  affords  it.'  Thus,  that  of  Rhenifh  is  white:  and 
that  of  claret  red.  But  no  wine  will  afford  it,  unlefs  it  be  perfectly  pure 
and  fine.  'Tis  very  difficult  to  diffolve  in  wine,  and  requires  the  heat 
of  ebullition,  and  twenty  times  its  own  quantity  of  water,  before  it  will 
perfectly  unite  therewith ;  which  are  uncommon  properties,  confidering 
it  was  at  firft  latent,  or  imperceptibly  diffolved  in  the  wine,  which  wou’d 
then  readily  mix  with  water.  Hence  it  is,  that  wine  contain'd,  in  a 
hogftiead  well-lined  with  tartar,  never  penetrates  through  it,  but  keeps 
freffi,  good  and  fpirituous,  for  feveral  years  fucceffively. 

3.  The  origin  of  the  word  tartar ,  fo  laborioufly  treated  of  by  Para-  Origin  of  tbs 
celfus ,  comes  at  length  to  this.  We  find  it  deliver'd  by  Mofes ,  that  themme' 
earth  was  curfed ,  after  the  fall  of  Adam  and  Eve ;  but  more  particularly, 

the  vegetable  kingdom  thereof.  That  is,  fays  Paracelfus ,  all  manner  of 
vegetable  fubjeds  had  then  a  certain  force  given  them,  far  fuperior  to,  or 
unconquerable  by  that  of  animal  bodies;  whence  it  became'  impoffible 
for  us  to  d'igeft  and  affimilate  fome  one  part  of  them  into  our  own  na¬ 
ture.  And  obferving,  that  there  was  a  certain  ftone  contain'd  in,  or  af¬ 
forded  by  all  kinds  of  wine,  or  fermented  vegetable  juices,  not  eafily  difloi- 
vable  in  any  common  liquor,  he  wou’d  needs  have  this  ftony  matter  to 
be  the  curfe ;  and  accordingly  term’d  it  Tartarus  or  Gehenna ;  at  the  fame 
time  afferting  it  to  be  the  immediate  caufe  of  the  gout,  itone,  all  ob- 
ftrudions  in  the  vifcera ,  and  other  diforders,  And  the  fame  opinion 
was  likewife  entertain'd  by  Bajil  Valentinei  and  many  other  chemifts  be- 
fides. 

4.  The  medicinal  virtues  of  crude  tartar  are  very  confiderable,  a s  virtues  and ufa 
being  preferable  to  the  cream,  or  cryftals  thereof ;  on  account  of  the  °f the 
virtue  it  has  to  cleanfe  the  prima  viay  and  cure  the  dffeafes  to  which tm' 

they  are  fubjed.  But,  of  itfelf,  without  fome  farther  preparation  or 
afliftance,  it  can  fcarce  enter  the  fecond  paflages,  or  ladeals,  by  rea- 
fon  of  its  groffnefs,  difficulty  of  folution,  and  the  want  of  a  fufficient 
heat,  and  quantity  of  liquor  in  thofe  parts,  to  break  its  texture,  and 
¥«n  it  into  a  fluid.  Tho'  we  muft  acknowledge,  it  may  be  perfectly  dif¬ 
folved,  if  it  happens  to  meet  with  any  ftrong  alkali ;  and  therewith  com- 
pofe  a  penetrating  foap,  which  may  eafily  enter  the  mouths  of  the  lade- 
als,  cleanfe'  their  paflages,  and  break  away  any  obftrudion  that  may 
chance  to  be  form'd  therein.  Tho'  when  it  is  thus  mix’d,  fuppofe  with 
the  bile,  or  other  juice,  it  no  longer  ads  as  tartar,  but  as  a  neutral 
fait,  or  faponaceous  body.  And  tho'  by  this  means,  it  may  be  render'd 
an  exceeding  penetrating,  and  fubtile  medicine ;  yet  when  barely  dif- 
folv'd  in  water,  it  proves  fo  grofs,  as  not  to  pafs  a  flannel-ftrainer.  In 
this  ftate,  however,  it  admirably  ferves  to  disburthen  the  inteftines  of 
their  load,  without  difturbing'any  other  part  of  the  body;  for  which 
reafon  it  ought  to  be  highly  valued :  and  in  this  refped  it  does  not  fall 
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fhort  of  tamarinds ;  thefe  two  being  the  principal  medicines  that  work 
after  this  peculiar,  gentle  manner.  It  likewife  cures  all  diftempers 
arifing  from  putrefaction,  a  Ientror  and  inactivity  in.  the-  inteftinal 
tube.  To  anlwer  thefe  ends,  it  is  to  be  given  in  the  quantity  of  fix 
drams,  or  an  ounce,  in  broth,  water-grewel,  or  the  like.  This  crude 
tartar  being,  as  we  have  already  obferved,  the  native  fait  of  wine 
well-fined,  has  no  impurities  mix’d  along  with  it;  for  which  reafon  it  is, 
that  its  medicinal  virtues  exceed  thole  of  cream,  or  cryftals  of  tartar ; 
for  thefe  are  no  more  than  crude  tartar  boil’d  and  diflolv’d  in  water, 
and  fuffer’d  to  fhoot  afrefh  ;  by  which  operation,  as  the  tartar  is  not 
purified,  fo  it  lofes  of  its  efficacy;  the  fubtile  fpirit  thereof  being  made 
to  evaporate  by  the  heat.  Angelus  Sola ,  an  Italian  phyfician,  who,  for 
fome  time,  praCtifed  at  the  Hague ,  and  of  whom  Mr.  Boyle  very  juftly  fays, 
that  he  was  a  candid  chemift  ;  has  wrote  an  entire  treatife  upon  tartar,  en- 
tituled  Eartarclogia;  in  which  he  frankly  difcovers  all  his  fecrets  upon  that 
head,  to  the  great  fatisfa&ion  and  advantage  of  phyficians.  In  this  book  he 
tells  us,  he  found  it  an  excellent  remedy  in  the  colic,  hyfteric  diforders, 
and  ftubborn  obftruCtions  of  the  inteftines;  and  particularly  in  fuch 
cafes  of  the  gout,  and  other  diforders  as  proceed  from  free  living,  or 
the  ufe  of  rich  wines  and  a  high  diet.  And  this  he  ingenuoufly  acknow¬ 
ledges  to  have  been  his  grand  arcanum  in  thefe  cafes ;  being  given  in  the 
quantity  of  an  ounce,  for  three  or  four  mornings  fucceffively.  By  this 
means  he  gently  purged  his  patients,  brought  down  their  flelh,  kept  them 
laxative,  and  freed  them  from  their  diftempers,  without  railing  any  new 
difturbance  in  the  blood,  or  caufing  the  leaft  diforder  in  their  bodies; 
for  this  admirable  medicine,  by  ftimulating  only  the  glands  of  the  in- 
teftines,  derives  a  flux  of  humours  into  them,  which  it  afterwards  dis¬ 
charges  by  the  anus ,  in  the  moft  calm  and  kindly  manner,  without  leav¬ 
ing  a  prejudicial  coftivenefs  behind  it. 

PROCESS  L. 

Exhibiting  the  analyfis  of  Ta  rta  r,  or  its  refohition ,  into  a 

'Water,  a  fpirit,  two  kinds  of  oil,  and  a  fix’d  alkali. 

• 

The  procefs.  i .  'TfIL  L  two  thirds  of  a  glafs  retort  with  fmall  entire  pieces  of  choice  white 
JH  tartar  ;  / lightly  lute  on  a  receiver ,  and  in  a  fand-heat  cautioujly  admi- 
nijler  the  fever  al  degrees  of  fire.  T’he  fubjeSl  will  foon  change  its  white' colour 
to  a  brown ,  and  the  liquor  that  firfi  comes  over  will  be  a  copious ,  tart,  bitter  if, 
and  penetrating  water ,  with  a  mixture  of  fpirit.  (2.)  Upon  augmenting  the  fire 
to  the  fecond  degree ,  there  will  arife  a  whitifh  vapour ,  which  turns  to  a  more 
yellow ,  and  bitter ,  b;:t  lefs  acid  fpirit  than  what  at  firfi'  came  over ;  together 
with  a  quantity,  of  a  light ,  thin ,  black ,  penetrating  oil ,  of  a  fomewhat  bitterifh , 
but  grateful  tafie.  (3.)  By  a  fire  of  fuppreffi on,  a  thick3  black}  firong ,  fat, 

fetid;, 
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fetid,  and  ponderous  oil  void  be  made  to  rife,  and  fink  thro ’  the  former  liquors  to  the  ' 
bottom  of  the  receiver.  (4.)  'There  novo  remains  behind  an  inflammable  mafis, 
that  void  confiantly  appear  blackifh  in  the  retort ,  tho’  urged  with  ever  fo  violent  a 
fire ,  of  a  fiery  alkaline  tafie ,  and  difpofed  to  run  in  the  air  into  oil  of  tartar^ 
per  deliquium  ;  tho ’  tartar  itfelf  proves  difficult  to  dijfolve  in  water .  But  by 
being  calcined  in  an  open  fire ,  it  turns  to  a  white  afioes ,  which  diluted  in  water, 
filtred  and  exhaled ,  yield  a  fait  of  tartar ,  that  becomes  blue ,  brown  or  red , 
by  fufion ,  as  formerly  mention  d  of  fix'd  alkalies. 

2.  The  juncture  of  the  retort  and  receiver  is  here  order’d  to  be  but rhe  caution  it 
{lightly  luted,  becaufe  there  is  otherwife  the  greateft  danger  of  their  requires,  and 
burfting  to  pieces  in  the  operation;  tho’  they  were  ever  fo  large  or  ca- * 
pacious.  For  even  the  water  which  rifes  firft  is  fo  exceeding  fubtile,  J 
penetrating,  and  forcible,  as  either  to  efcape  thro’  a  clofe  and  glutinous 
luting,  or  elfe  tc  burft  it,  or  to  break  the  ftrongefi:  glafles.  But  the  oil 
that  comes  over  fecond  is  ft  ill  more  fubtile  and  powerful;  fo  that  tar¬ 
tar  cannot  poflibly  be  diftill’d  without  breaking  the  yeffels,  unlefs  it  be 
fuffer’d  to  tranfude  thro’  the  luting,  as  it  conftantly  does,  be  the  luting 
what  it  will,  like  water  through  a  fponge.  Indeed,  it  is  the  moft  pene¬ 
trating  thing  that  chemiftry  can  produce;  as  the  elder  Helmont  long  ago 
obferved.  In  our  prefent  procefs,-  therefore,  ’tis  fafeft  to  ufe  the  com¬ 
mon  lute,  and  not  that  of  the  philofophers,  as  ’tis  called,  which  will  fuffer 
no  acid  fpirit  to  pafs  it.  Hence  we  fee,  that  waters,  fpirits,  acid  falts, 
and  vegetable  oils,  may,  after  a  wonderful  manner,  lie  clofe  and  latent 
in  a  dry  form;  and  that  all  the  eifential  fait,  and  native  oils  of  a  plant 
are  not  render’d  volatile  by  vinous  fermentation  ;  whilft  the  acetous  kind  ' 
attenuates,  dilfolves,  or  confumes  the  whole  thereof,  and,  together  with  the 
oil,  turns  the  fait  into  a  volatile,  unttuous,  faline,  or  acid  liquor.  Whence  • 

■  vinegar  becomes  a  more  powerful  folvent  than  wine,  which  is  in  great 
meafure  fpoiled  and  rohb’d  of  its  native  fait  or  tartar ;  the  more  where¬ 
of  it  depofits,  the  fofter  it  always  proves;  fo  that  at  length,  having 
thrown  off  all  its  faline  parts,  it  becomes  that  mild  and  oily  liquor, 
call’d  by  the  old  woman  in  Plautus ,  vinum  edentulum ,.  toothlefs  wine; 
as  retaining  no  manner  of  pungency,  or  biting  (harpnefs  upon  the  tongue; 
which  is  always  owing  to  the  tartar  contain’d  in  the  wine.  *  This  pro¬ 
cefs  likewife  {hews  us,  that  we  can  form  no  true  judgment  of  the  na¬ 
ture  and  properties  of  a  fait,  from  what  remains  thereof  after  diftilla- 
tion.  Tartar,  of  itfelf,  is  an  acid  fait,  and  raifes  an  ebullition  with 
alkalies;  but  what  it  leaves  behind,  upon  diftillation,  is  perfectly  of  an 


*  Whoever  has  tafled  of  that  old-hock  in  the  the  tongue,  without"  any  thing  of  that  brisk 
great  cellar  at  Heidelberg,  which  is  there  faid  to  flavour,  oc  relilh,  to  be  found  in  the  wines  of 
have  been  preferved  for  feveral  ages,  will  have  ,  later  growths;  fo  that  a  man  can  hardly  be 
a  very  good  notion  of  this  vinum  edentulum',  j  perfuaded  ’tis  wine  he  holds  in  his  mouth, 
as  being  perfcftly  fmooth,  flat,  and  oily  upon  I  when  he  goes  to  tafte  it. 
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alkaline  nature ;  tho’  doubtlefs  it  did  not  exift  under  that  form  in  the- 
vine ;  and  tho’  but  little  acid  comes  from  it  in  the  operation. 
virtues  anil nfts  4-  The  oil  which  riles  along  with  the  fpirit  of  our  prefent  procefs, 
of  the  prodac-  recommended  by  Paracelfus  and  Helmont ,  as  an  extraordinary  remedy  for 


cions 


cherifhing,  reftoring,  and  relaxing  the  limbs  contracted  by  cold ;  and  for 
refolving  the  grofs,  concreted  juices  of  the  body,  and  even  thofe  hard 
knots  occafion’d  by  fevere  fits  of  the  gout.  For  which  purpofes  it  may  be 
better  fitted,  by  rectifying  it  along  with  the  oil  that  runs  off  third ;  where¬ 
by  it  will  be  freed  from  a  copious  earth  contain’d  therein.  This  oil  alfo 
has  a  wonderful  property  of  recovering  the  loft  odour. of  perfumes  ;  or  of 
incre|ifing  and  fetching  out  thisfcent,  by  being  mix’d  therewith  in  a  very 
fmall  proportion :  and  I  knew  a  certain  artift,  who  had  a  peculiar  way 
of  thus  bringing  musk,  ambergreafe,  and  the  richeft  fweets  to  them- 
felves,  with  a  few  drops  of  the  fetid  oil  of  our  prefent  procefs;  by 
which  means  alfo  he  greatly  added  to  their  virtues.  The  fame  thing 
has  alfo  been  pradifed,  to  very  great  advantage,  in  the  Duke  of  Hol- 
fteins  court.  And  the  method  of  it  feems  agreeable  enough  to  the 
common  experiment  of  fufpending  fuch  parcels  of  musk,  civet,  amber¬ 
greafe,  O'c.  as  have  almoft  loft  the  fweet  fcent  for  which  they  are  va¬ 
lued,  in  a  jakes  for  fometime;  whereby  they  are  again  brought  to  be 
.  •  perfectly  odoriferous. 

Advantage  cf  5-  The  fait  of  tartar  prepared  after  the  manner  of  this  procefs,  may 
the  prcseft,  be  obtain’d  to  greater  advantage,  and  in  a  much  larger  proportion  than 
in  the  common  way  of  calcining  it  in  an  open  fire.  For  when  the  tar¬ 
tar  has  been  refolved  into  the  feveral  parts  above-mention’d,  it  will,  at 
iaft,  by  calcination,  yield  the  ftrongeft  alkaline  fait  we  know,  and  the 
fitted:  for  chemical  ufes. 

introduction  to  Having  feen  the  effects  of  water  upon  vegetables,  as  applied  there- 
the  chemical  to  with  the  affiftance  of  fire,  and  found,  that  it  will  diffolve  their  a- 
tifes  of  the  pro-  qlieous,  faline,  faponaceous,  and  gummy  parts;  it  remains  that  we  (hew 
tuciwns  of  effe&s  0f  fpints,  falts  and  oils  upon  the  fame.  There  are  fome 

vegetable  fubftances,  or  bodies  of  a  doubtful  nature,  that  is  undetermin’d 
as  to  the  kingdom  they  belong  to,  very  difficult  to  diffolve  in  fpirit  of 
wine,  or  the  pureft  alcohol ;  fuch  is  amber,  for  inftance  (which  appears 
to  be  a  kind  of  foffil  bitumen,  though  refer’d  by  us  to  the  clafs  of  vege¬ 
tables)  myrrh,  gum-guaiacum,  gum-lac,  gum- juniper,  gum-hedera,  dra- 
gons-blood,  &c.  which,  tho’  upon  account  of  the  groffnefs,  or  peculiar 
tenacity  of  their  parts,  they  are  not  eafily  refolvable,  may  yet  be  made 
to  afford  their  tindures,  by  the  due  application  of  alcohol  and  fix’d  al¬ 
kali,  together  with  the'  affiftance  of  fire.  On  the  contrary,  there  are  o- 
•  thers  of  a  foft  texture*  that  may  readily  be  diffolved  in  fpirit  of  wine, 
by  a  gentle  heat,  without'  the  help  of  any  alkaline  fait,  which  wou’d 
rather  ferve  to  alter  their  natures,  or  impair  their  virtues,  than  open 
their  bodies,  and  prepare  them  to  give  out  their  tinging  parts  to  the 
menjlruum  with  greater  advantage.  Such  are  all  the  purging  roots,  as 

thofe 


mentation. 
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thofe  of  jalap,  turbith,  herfnoda&ils,  &c.  and  the  infpiflated  juices,  as 
opium,  euphorbium,  benjamin ;  but  particularly,  all  thofe  that  contain  a 
copious  balfam,  the  tin&ures  whereof  are  prepared  in  the  following 
manner.  .  • 


Uses  of  the  Productions 
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PROCESS'  LL 

Exhibiting  the  manner  of  extracting  Tinctures,  with 
R  ectified  Spirit  of  Wine  per  .fe,  from  refinous 
< vegetables  of  a  loofe  texture  -3  fuch  as  Jalap,  Scammony, 
and  Benjamin. 


A  V1NG  reduced  crude  jalap-rooty  for  inflance ,  to  powder  y  The  prccefs. 
put  a  proper  quantity  thereof  into  a  tall  vial,  and  pour  upon 
it  as  much  fpirit  of  winey  once  rectified ,  as  will  rife  two  or 
three  inches  above  it  :  keep  the  liquor  gently  boiling  for  four 
and  twenty  hours  in  a  fand- heat ,  or  wooden  furnace ;  and  af¬ 
terwards ,  let  it  /land  for  fotne  time,  in  a.  quiet ,  cool  place ,  that  the  feces  may 
fall  to  the  bottom ,  and  leave  a  fine  tranfparent ,  unEluous  liquoYy  richly  im¬ 
pregnated  with  the  virtues  of  the  fubjeft ,  of  a  colour  between  a  yellow  and  a 
redy  floating  above  them.  'This  liquor  is  the  tinSure  of  the  jalap ;  and  fhoud 
be  gently  decanted  from  the  fedirnent}  by  a  gradual  inclination  of  the  veffel. 


2.  ’Tis  ufually  very  improper  to  filtre  any  of  thefe  tindures  in  order  A  c’aut-on 
to  make  them  fine  ;  becaufe  the  refinous  or  gummy  parts  thereof  will  be  obferv'd 
flay  behind  on  the  paper;  and  feldom  all  run  through  a  flrainer,  the  therein. 
pores  whereof  are  any  thing  final!  or  clofe,  3..  The 
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Its  nature. 
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5.  The  tindures  prepared  after  this  manner  are  conftantly  found  of  a 
reddifh  colour.  Thus,-  in  our  prefent  procels,  tho’  the  powder  of  jalap 
is  almoft  white;  yet  the  tincture  appears  of  a  deep  yellow,  copioufly 
mix’d  with  red.  And  thus  likewife,  the  tindures  of  opium,  benjamin, 
or  any  of  the  blacked,  or  whiteft  bodies,  provided  they  abound  with 
oil,  are  always  red :  which  is  a  plain  •  indication,  that  their  colour  de¬ 
pends  upon  their. oil;  and  accordingly,  this  being  perfedly  extraded 
from  any  fubjed,  the  remaining  fait  or  earth,  fpirit  or  water,  are  al¬ 
ways  white  or  colourlefs.  *  The  greateft  part  of  thefe  tindures  alfo 
turn  white  or  milky,  upon  mixing  with  warm  water ;  which  proceeds 
entirely  from  the  rofin  they  contain  ,*  and  is  the  fame  thing  that  afcends, 
mix’d  with  oil,  in  the  diftillation  of  the  waters  of  vegetables.  But  the 
tindure  of  faffron,  and  fome  other  very  fubtile  bodies,  will  retain  their 
own  red. colour,  when  water  is  poured  to  them  ;  which  is  a  plain  ar¬ 
gument,  that  their  oil  is  of  a  much  more  fubtile  nature,  than  that  of 
the  tindures  we  juft  now  mention’d. 

4.  The  tindure  of  benjamin,  prepared  according  to  this  procefs,  and 
virtue  and  ufes  mixed  with  a  proper,  or  an  equal  quantity  of  fair  water,  turns  into  a 
ef  medicinal  white  liquor,  which,  upon  account  of  the  ufe  made  of  it,  goes  by  the 
preparations  name  of  virgin  s  milk ;  f  being  frequently  employ’d  as  an  innocent  cof- 
°nimw  y  HS  met^c  by  the  fair  fex.  And  indeed,  by  repeated  application,  it  will  foft- 

en  the  skin,  dilate  its  pores,  and,  by  degrees,  take  away  fpots,  or 
freckles  in  the  face,  and  give  a  fine  compledion.  It  has  alfo  a  very 
grateful  aromatic  flavour  ;  and,  upon  account  of  its  fine  attenuated  rofin, 
proves  an  admirable  baifamic  medicine  in  coughs  proceeding  from  the 
taking  of  cold ;  being  ufed  along  with  fome  proper  fyrup,  as  that  of 
violets,  diacodium,  or  the  like,  in  the  quantity  of  twenty  drops  for  a 
dofe,  to  be  repeated  occafionally. 

5.  The  virtues  of  thefe  tindures  arife  partly  from  the  fpirit  of  wine 
employ’d  in  their  preparation,  and  partly  from  thofe  peculiar  to  the 
juices  of  the  fubjed,  which,  fo  far  as  they  are  of  a  refinous  nature, 
go  to  compofe  the  tindure;  without  any  mixture  of  .  their  faline  part, 
unlefs  the  menfiruum  were  a  low,  or  phlegmy  fpirit,  capable,  by  its  a- 
queous  parts,  of  diffolving  falts.  Hence  the  tindure  of  jalap,  taken  in 


Whence  they 
proceed. 


*  Sir  Ifaac  Newton  endeavours  to  prove,  that 
bodies  refradt  the  rays  of  light  which  fall  upon 
the  n,  in  proportion  to  the  fulphur  they  con¬ 
tain  ;  and  by  particular  experiments  has  found, 
that  thofe  wherein  the  fulphureous  principle 
abounds  the  moft,  refradf  them  the  ftrongeft. 

•{•  The  common  lac  virginals  of  the  fhops, 
is  a  liquor  of  a  different  nature  from  this,  tho’ 
ufed  for  the  fame  purpofe,  but  with  much  lefs 
fafety  j  being  prepared  of  alum-water  and  li-  ' 
tharge  boiled  in  .vinegar,  the  mixture  whereof 
litakes  an  imperfetb  kind  of  white  liquor ;  | 


which  being  very  cooling,  aflringent  and  re¬ 
pelling,  is  an  improper  cofmetic,  and  may  do 
mifehief,  when  applied  to  the  face  to  ftrike  in 
pimples,  or  cuticular  eruptions,  by  blocking  up 
the  pores,  checking  the  natural  perfpiration  of 
the  part,  and  throwing  back  the  matter  into 
the  blood  ;  and  thus  fometimes  prove  the 
caufe  of  fevers,  or  other  diftempers ;  which 
inconveniencies  are  avoided,  by  the  ufe  of  fpi¬ 
rit  of  benjamin,  made  milky  with  fair  water; 
efpecially,  if  preceded,  or  accompanied  with 
proper  evacuations. 


the 
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the  niannei*  we  fhall  hereafter  mention,  is  one  of  the  nobleft  hydrogogues 
hitherto  difcover’d  ;  which,  had  Hippocrates  but  known,  he  wou’d  have 
highly  efteem’d. 

6. 5Tis  here  to  be  carefully  obferv’d,  that  lindhires  of  thefe  refinous  Directions,  as 
vegetables  of  a  lax  texture,  efpecially  if  they  abound  with  fait,  are  fome-*0  conducing 
times  drawn  to  the  bed:  advantage,  with  weak  fpirits,  or  aqueous  men- the  Pocefs’ 
ftruums.  For  fometimes  the  purgative  virtues  of  fuch  bodies  refide  in 
their  faline  parts ;  upon  which  account,  ’tis  often  very  proper  to  let 
down  our  fpirit  of  wine  with  water,  in  order  to  obtain  the  full  force 
and  virtue  of  limples ;  or  fometimes  even  to  boil  them  in  nothing  but 
pure  water.  The  alcohol  of  wine,  we  fee,  dilfolves  only  the  relinous 
and  oily  parts  of  vegetables,  and  leaves  the  faline  untouch’d  ;  which, 
however,  are  eagerly  taken  up  by  water.  So  that,  in  fome  cafes,  it  may 
be  highly  difadvantageous  to  employ  pure  alcohol  in  the  extradion  of 
tindures.  This  is  an  obfervation  of  very  great  moment ;  for  which  we 
are  beholding  to  fome  induftrious  members  of  the  Royal  Academy  at  Paris. 

And  hence  we  may  eftablilh  it  as  a  rule,  that  water  is  the  proper  men - 
Jlruum  for  faline  fubjeds,  alcohol  for  fuch  as  are  relinous,  but  a  diluted 
fpirit  of  wine  for  thofe  that  conlift  of  faline,  as  well  as  unduous  parts. 

Sena,  by  being  infufed  in  high  redified  fpirit  of  wine,  communicates 
nothing,  or  very  little,  of  its  purgative  virtue  thereto  ;  whilft  water 
wou’d  extrad  it  fully.  On  the  other  hand,  fcammony  wou’d  fcarce  open 
at  all  to  water;  but  is  totally  dilfolved  in  fpirit  of  wine.  And  our  pre- 
fent  fubjed,  jalap,  whofe  cathartic  virtue  relides  both  in  its  relinous  and 
faline  part,  requires  a  fpirit  lowTer  than  alcohol ;  tho’  it  muft,  hotvever,  be  . 
once  redified,  to  deprive  it  of  its  acid,  which  wou’d  otherwife  greatly 
obftrud,  or  weaken  the  purgative  power  of  the  root.*  And  hence  we 
are  (hewn  the  reafion  why  the  rofin  of  jalap,  which  is  extraded  from 
the  fubjed  by  pure  alcohol,  proves  lefs  cathartic  than  that  gain’d  from 
it  with  a- weaker  fpirit.  For  even  after  the  alcohol  has  extraded  its 
rofin,  and  faturated  itfelf  therewith;  an  aqueous  menftruum,  poured 
upon  the  remains,  will  fetch  out  the  fait,  which  is  alfo  purgative, 
and  ought  to  be  mix’d  with  the  rofin,  to  gain  the  full  force  of  the 
fubjed. 


*  %Tis  a  defirable  thing  in  pharmacy,  to  he 
able  to  fuit  the  menftruum  to  the  ingredients, 
fo  as  to  extract  the  parts  required,  without  any 
mixture  of- thofe  that  are  foreign  to  thedefign 
of  a  compofition.  This  cannot  fometimes  be 
done  but  by  the  affiftapce  of  two  or  three  dif¬ 
ferent  menftruums,  put  to  work  upon  different 
ingredients.  But  the  common  difpenfatory- 
writers  have  fo  little  regard  to  theie  cautions, 
that  ’tis  generally  much  fafer  to  truft  nature, 
and  take  the  crude  limples  as  fhe  affords  them, 


than  rely  upon  common  preparations,  contrived 
at  all  adventures,  or  without  a  due  knowledge 
of  their  nature,  the  different  parts  whereof  they 
ccnfift,  or  how  to  extract  the  particular  virtues 
required  from  them.  By  which  unskilfulnefs 
in  pharmacy,  we  fometimes  fee  the  purgative 
limples  deprived  of  their  natural  correctors, 
and  fent  with  their  drawn  fpicuU  into  the  bo¬ 
dy,  to  flab  and  wound  the  inteftines,  without 
the  leak  oppolition. 


Hence 


/ 
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The  Doctrine  it  7.  Hence  we  may  inform  ourfelves,  that  inflammable  fpirits  of  wine 
pforPj.  *  extrad  from  vegetables  thofe  parts  only,  which  by  diftillation  are 
made  to  come  over  and  appear  in  the  form  of  oil ;  and  which,  when 
they  fpontaneoufly  ouze  out  from  plants,  and  thicken  or  grow  hard 
by  the  fun's  heat,  go  by  the  name  of  balfams  or  rofins.  So  that 
the  tindure  s  of  vegetables  appear  to  be  no  more  than  a  mixture  of 
their  oily  and  fpirituous  parts.  *  . 


PROCESS  LII. 


Exhibiting  the  manner  of  preparing  Tindures  with  Alcoho^ 
per  fe  ;  by  ^Example  in  Saffron. 

Theprocefs.  j  jjf  if  the  finejl  dry  faff r on  into  a  very  tad  glafs~vial3  made  per- 

feSily  pure  and  dry ;  pour  upon  it  about  four  or  fix  times  its  own 
quantity  of  alcohol  of  wine ,  rectified  per  fe,  and  then  digefl  them  together ,  with 
a  gentle  heat ,  for  eighteen  or  twenty  hours  ;  whereby  the  alcohol  will  be  tinged 
of  a  very  beautiful  yellow.  When  the  veffel  is  thoroughly  cooled ,  gently  feparate 
the  tincture  from  the  faffron ,  pour  a  frejh  parcel  of  alcohol  upon  the  re- 
mains3  and  digefl  as  before ,  till  the  fpirit  has  imbibed  all  the  yellow  part  of 
the  fubjebt ,  and  leaves  only  the  flamina  thereof ,  perfectly  white ,  at  the  bottom  of 
the  glafs ,  and  deprived  of  all  their  natural  tafle  and  fcent.  "Then  the  feve- 
ral  gold' colour  d  liquors3  being  mixed  together ,'  give  the  tincture  of  faffron  in 
great  perfection. 

its  Nature  2.  This  procefs  is  to  be  perform’d  with  alcohol,  redified  per  fe ,  and 

not  that  diftill’d  from  fix’d  alkali ;  becaufe  the  latter  wou’d  deftroy 
the  tender  ftrudure  of  the  fubje£t>  or  change  its  nature ,*  whilft  the 
perfectly  pure  and  unmix’d  inflammable  fpirit,  here  employ’d,  barely 
extrads  its  oily  or  fulphureous  part,  colours-  itfelf  therewith,  and 
thereby  becomes  enrich'd  with  the  tafle,  odour,  and  virtues  of  the 
faffron,  yet  without  partaking  of  its  fait  j  which  can  never  be  diflol- 
vcd  by  alcohol. 

Do  Urine*  3.  If  this  tindure  be  drop’d  into  water,  ir  does  not  make  it  appear 

any  way  thick  or  turbid  ;  but  barely  turns  it  of  a  fine  yellow,  or  gold- 
colour  :  .which  certainly  proves  that  the  oil  contain’d  in  the  chives  of  faf¬ 
fron,  is  too  much  attenuated,  or  broke  too  fine,  to  form  or  concrete 
into  rofin. 

Medicinal  11,-  ^  The  medicinal  virtues  of  this  tindure  of  faffron  are  very  many;  and 

tofeS the  [rodu- w^en  properly  ufed,  it  proves  an  excellent  cordial,  as  containing  a  very 
iiion.  fine  and  fubtile  oil.  But  prudence  is  required  in  the  adminiftra- 

tion  ;  otherwife  it  may  eafily  become  poifonous.  If  a  perfon,  unac- 
cuftom’d  to  the  ufe  of  faffron,  fhould  take  but  a  Angle  dram  of  the 

•  ex- 
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extract  that  may  be  prepared  by  exhaling- away  this  tindture  over 
a  very  gentle  fire ;  he  would  fil'd,  for  a  few  days  after,  appear  won¬ 
drous  joyful,  and  then  run  into  a  mirthful  kind  of  madnefs,  attended 
with  an  almoft  continued  fit  of  laughter;  but  at  length  he  wou’d  fall 
into  a  lethargy,  or  an  apoplexy,  to  the  no  fmall  danger  of  his  life. 

I  myfelf  knew  a  worthy  profeflor  here  at  Ley  den }  who  falling  into 
a  fit  of  hypocondraic  melancholy,  attended  with  a  great  dejedt-ion,  or 
fadnefs  of  mind,  and  having  the  conftant  ufe  of  this  tincture  pre- 
fcribed  him  by  his  phyficians,  was  thereby  rendered  perfectly  childifh  ’ 
or  fiily ;  and  narrowly  efcaped  with  life. 


PROCESS  LIII. 

r 

Exhibiting  the  manner  of  preparing  Tinctures,  with  Al¬ 
cohol  and  Fixed  Alkali,  from  fnbjeUs  of  a  firong  texture ,  or 
hard^ glutinous  nature ,  fuch  as  Amber,  Myrrh,  Gum-lac,  (jc. 

i,  TJ  EDUCE  myrrh,  for  example ,  that  is  not  too  fat  or  unBuous ,  intoThe  procefs* 
J[\  a  fine  powder ,  and  mix  it  up  well  with' oil  of  tartar ,  per  deliquium, 
into  a  foft  Lind  of  page  ;  then  dry  it  in  a  glared  veffely  or  one  of  glafs , 
over  a  gentle  fire ,  till  it  becomes  a  dry  powder  again :  place  this  powder  in  a 
cool  cellar ,  and  there  fuffer.  it  to  run  by  the  moijlure  of  the  air ;  dry  it  again , 
and  repeat  the  procefs  with  frefl)  oil  of  tartar ,  till  all  the  myrrh  is  at  length  fo 
opened ,  that  it  will  p  erf eBly  diffolve  in  alcohol  of  wine.  (2.)  Upon  the  powder, 
thus  prepared ,.  gently  dry  dy  and  put  into  a  very  tail)  chemical  vial  or  bolt-heady 
pour  enough  alcohol ,  reBified  from  fix  d  alkali,  to  fwim  three  or  four  inches 
above  it ;  and  then  let  them  boil  together ,  over  a  foft  fire)  in  a  wooden  furnace, 
for  the  [pace  of  jour  and  twenty  hours ;  after  which  timey  the  veffiel  being  fuf¬ 
fer  ed  to  cool  of  itj elf,  gently  decant  the  liquor  from  the  frees  at  the  bottom ,  and 
you  will  thus  gain  a  fine ,  tranjparent }  tinBure  of  myrrh. 

2.  This  is  the  heft  method  I  am  acquainted  with,  of  obtaining  its  excellence 
tin&ures  from  hard,  gummy  bodies,  remarkable  for  the  tenacity  of 
their  parts;  and  what  I  found  to  be  better  than  any  of  the  other 
numerous  ways  which  I  have  tried ;  as  expeditioufly  affording  a  per¬ 
fectly  beautiful  and  tranfparent  tindture,  highly  faturated  with  the 
unCtuous  parts  of  the  fubjedt ;  whilft  many  of  the  other  methods  re¬ 
quire  a  longer  time,  and  are  apt  to  foul  the  tindtures,  and  make  them 
turbid.  By  this  means  we  can  prefently  draw  .the  tindture  of 
amber;  which,  in  Helmonts  method,  requires  a  week’s  digeftion  to  ob¬ 
tain.  And  thus,  as  we  have  feen,  myrrh  may  be  eafily  diffolved 
in  alcohol  of  wine  ;  tho’  there  are  many  who  pretend  that  it  can  ne¬ 
ver  be  brought  to  afford  any  tindture  at  all  :  fo  that  they  would 

[X]  \  •  have 
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have  us  believe  that  Elixir  Proprietatis  is  nothing  more  than  a  tinc¬ 
ture  of  the  aloes  and  faffron,  without  taking  up  a  grain  of  the 
myrrh  prefcribed  in  its  compofition.  This  is  always  to  be'  obferved 
as  a  general  rule  in  the  prefent  procefs,  that  the  harder  the  fub- 
jeCt  is  to  diffolve,  the  finer  it  muft  be.  ground,  the  oftner  moi- 
ftened  with  the  oil  of  tartar,  dry’d  and  run  into  a  liquor,  and  again 
the  longer  digefted  with  the  fpirit ;  whereby  at  length  the  tenacity 
of  its  parts  will  be  entirely  deftroyM,  and  its  texture  broken.  But,  except 
in  extraordinary  cafes,  when  the  courfe  of  operations  has  been  thrice 
repeated,  the  body  will  be  fufficiently  opened  to  diffolve  in  the  fpirit. 
Thus  even  gum-hedera,  tho*  fo  difficult  of  foltition,  will  be  fo  pe¬ 
netrated,  have  its  parts  fo  feparated,  and  its  vinulum  fo  broken  and  de- 
ftroy'd,  by  going  three  or  four  times  through  the  circle,  as  readily  to 
diffolve  in  alcohol  of  wine.  The  glafs  vial,  or  bolt-head,  ufed  in  this 
procefs,  is  ordered  to  •  be  very  tall ;  fo  that  if  the  neck  be  flender 
as  well  as  long,  it  may  well  enough  be  kept  open  at  the  top,  with¬ 
out  danger  of  the  fpirit’s  exhaling  at  the  mouth  thereof ;  becaufe  in 
fuch  velfels  the  air  will  perform  the  office  of  a  ftopple,  and  keep  in 
the  fine  vapor  that  arifes  in  the  operation. 

Mature  and  3 .  Whatever  is  extracted  by  the  menftruum  from  the  fubje&s  of 
^utofibe  prd- t  h  i s  Proce^s>  IS  totally  inflammable :  which  lets  us  fee  the  juftnefs  of 
•  duktlns  there- the  eftablilh’d  rule  in  chemiftry,  that  alcohol  of  wine  takes  nothing  up 
of.  from  vegetables,  but  what  is  of  its  own  nature  ;  and  therefore  principally 

diffolves  only  their  oily,  refinous,  and  fpirituous  parts.  The  virtues  of  thefe 
tin&ures  are  to  be  learnt  from  the  natures  of  the  feveral  fubjeCts  that  af¬ 
ford  them,  together  with  that  of  the  fpirit ;  tho*  they  are  here  greatly  exal¬ 
ted  by  the  operation,  as  well  as  the  menftruum.  In  general,  they  are 
balfamic,  vulnerary,  healing,  corroborating,  exhilerating,  deobftruent, 
and,  when  taken  in  a  large  dofe,  purgative.  They  greatly  refift  putre¬ 
faction  in  the  body,  brace  up  the  flackened  nerves,  ferve  to  drain  oft 
fbperfluous  humors,  and  cure  diftempers  proceeding  from  a  cold,  vifcid, 
or  pituitous  caufe  in  the  juices,  or  inactivity  on  the  fide  of  the  vef- 
fels  ;  and  are  alfo  of  very  great  ufe  in  various  cafes  of  chirurgery.  They 
may  conveniently  enough  be  taken  with  a  glafs  of  Spanijh  wine,  or  the 
like,  foft,  fpirituous  vehicle,  in  the  quantity  of  a  dram  or  two,  twice 
’  or  thrice  a  day. 

4,  Thus  the  tinCture  of  gum-lac,  prepared  after  this  manner,  is  the  belt 
medicine  hitherto  known  in  that  fpecies  of  the  fcurvy  which  proceeds 
from  putrefaction,  where  the-  veftels  are  weak,  infirm,  or  in  part  eat 
away  by  the  acrimony  of  the  diftemper,  and  the  breath  fmells  fe¬ 
tid.  ’Tis  alfo  excellent  in  cafe  of  the  rickets  in  children  ;  being  given 
in  the  quantity  of  a  few  drops,  twice  or  thrice  a  day.  The  gum  it- 
felf  has  a  bitter  flavour,  is  fomewhat  aftringent  upon  the  tongue,  and 
contains  an  oil,  that  it  will  not  readily  communicate  to  fpirit  of  wine  by 
coClion  ;  but  may  be  advanrageoufly  fetched  out  by  the  treatment  above.- 
mencioned.  •  5.  The 
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5.  The  tiii&ure  o£  amber,  prepared  in  the  manner  of  our  prefent  pro- 
cefs,  is  a  noble  medicine  in  hyfteric  and  hypochondriacal  diforders,  lax  con- 
ftitutions,  and  where  the  nerves  are  weak  and  unbraced;  as  likewifein 
all  cafes  where  a  purulent  matter  is  formed  in  the  body,  or  any  foul,  in¬ 
ternal  ulcer  wants  to  be  cleanfed,  in  the  epilepfy,  and  the  fluor  albus  ; 
upon  all  which  accounts  it  was  juftly  recommended  by  Helmont ,  who 
greatly  increafed  his  reputation  by  its  means.  And  I  myfelf  knew  a 
phyfician,  who  became  very  famous  from  this  (ingle  medicine ;  and  con¬ 
tinued  in  great  repute  fo  long  as  he  kept  it  a  fecret.  It  may  be  ta¬ 
ken  in  the  quantity  of  a  hundred  drops,  thrice  a  day,  in  any  convenient 
vehicle.  But  in  putrid  fevers,  or  any  other  acute  diftemper,  it  ought 
not  to  be  ufed  ;  becaufe  it  would  there  do  mifchief.  ’Tis  very  fervice- 
able,  being  applied  externally  to  ulcers,  which  it  excellently  deterges 
when  they  are  foul,  and  efpecially  fuch  as  are  venereal.  And  fome  have 
recommended  it  as  a  great  preservative,  to  procure  a  continuance  of 
health  and  long  life. 

6.  Our  tinfture  of  myrrh  is  likewife  an  admirable  medicine,  in  all 
cafes,  where  both  the  prima  and  fecunda  via  are  to  be  opened,  any  corrupt 
humor  to  be  deterged,  or  the  juices  (land  in  need  of  a  balfam  to  pre- 
ferve  them  from  putrefa&ion.  Hence  it  proves  highly  ferviceable  when 
ulcers  are  feated  in  the  kidneys,  lungs,  uterus ,  &c.  ’Tis  of  wonderful 
efficacy  in  all  the  diftempers  peculiar  to  women,  that  proceed  from  a 
watery  caufe,  or  too  great  a  laxity  of  the  veflels  ;  as  particularly  in  that 
exulceration  of  the  veflels  which  caufes  the  fluor  albus.  In  the  venereal 
difeafe  ’tis  a  very  effectual  remedy,  as  ftrongly  refilling  and  cleanfing 
away  the  putrefadion  which  that  diftemper  brings  upon  the  fluids  and 
folids.  It  alfo  proves  of  fervice  in  tertian  and  quartan  agues.  Its  ex¬ 
ternal  ufes  in  chirurgery  are  no  lefs  confiderable  than  its  internal  in 
other  parts  of  medicine.  It  powerfully  deterges  fiftula’s,  and  foul,  finu- 
ous,  or  venereal  ulcers  ;  and  when  the  bones  are  carious,  and  require  ex¬ 
foliation,  as  frequently  happens  from  the  venereal  taint,  no  better  reme¬ 
dy  can  be  employ’d.  In  the  feurvy,  attended  with  a  corruption  of  the 
gums,  and  a  lofs  of  their  fubftance,  it  ferves  to  ftop  the  growing  evil, 
and  preferve  them  from  farther  injury.  In  fine,  the  medicinal  virtues 
of  myrrh  have  ever  been  efteemed  fo  great,  that  all  antiquity  was 
employ’d  in  finding  out  ways  to  refolve  it,  tho’  not  with  any  extraor¬ 
dinary  fuccefs  ;  for  ’tis  exceeding  difficult  of  folution:  and  if  taken 
into  the  body  in  form  of  a  powder,  it  is  not  digefted  by  the  force 
thereof,  but  comes  away  again  crude,  as  it  was  received.  Hence  Hel- 
mont  tells  us,  in  his  treatife  of  Long  Life ,  that -he  who  can  render  myrrh 
foluble  by  the  body,  has  the  fecret  of  prolonging  his  days.  And,  in¬ 
deed,  there  feems  to  be  fome  truth  in  the  afl’ertion  ;  fince  it  cures  the  moft 
defperate  ulcers,  and  prevents  ail  manner  of  putrefa&ion  in  the  human 
body  and  animal  fubftances.  Thus,  were  a  bird,  for  inftance,  or  any 
other  fmall  animal,  to  be  dipt  feveral  times  fucceffively  in  ourtinfture  of 

[  X  2  ]  myrrh  > 
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myrrh  ;  it  would  foon  be  perfectly  penetrated  or  embalmed  thereby,  and 
turned  to  a  kind  of  Egyptian  mummy,  capable  of  remaining  entire  for  nu- 
-  merous  ages  ;  which  is  an  operation  that  in  the  common  way  of  embal¬ 
ming  cannot  be  fo  well  performed  in  the  fpace  of  feveral  months. 

PROCESS  LIV.  • 

Exhibiting  the  manner  of  making  Cathartic  Potions, 
with  the  productions  y  or  refinous  cJfiiiciuresy  of  the  fifty  firfi 
Process. 

The  prccefs.  \~KT  Id’ H  any  refinous ,  purging  ti'nSlure ,  prepared  after  the  manner  of  our 
V  V  fify  firfi  proofs,  mix  twice  its  own  quantity  of  fome  purging  fyrup  ;  and . 
you  ivill  thereby  obtain  an  excellent  cathartic  potion,  that  firongly  and  fud~ 
denly  difcharges  aqueous  humours  out  of  the  body,  and  ’ may  be  given  to  greats 
advantage  in  cold  or  leucophlegmatic  confiitutions. 

virtues  and ufes  Thus  if  three  drams,  or  half  an  ounce  of  the  tin&ure  of  jalap  be 

of  the produc-  m*xed  Up  with  drams,  or  an  ounce  of  the  fyrup  of  buck-thorn,  fy¬ 
rup  of  rhubarb,  or  the  folutive  fyrup  of  rofes,  prepared  either  with 

or  without  fena  ;  it  excellently  moves,  and  fuddenly  draws  off  the  col¬ 
lected  lympha  in  a  dropfy,  and  difcharges  it  by  ftool.  The  like  may 

be  faid  of  the  tin&ure  of  fcammony,  tho5  this  is  of  a  ftronger,  and 
fomewhat  hotter  nature ;  and  the  fame  holds  true  of  all  the  refinous 
carthartics,  turbith,  hellebore,  colocinth,  hermoda&ils,  & c.  But  a  pro¬ 
per  regimen  is  to  be  obferved,  when  fuch  violent  medicines  are  taken. 
Thefe  refinous  tin&ures  fhould  never  be  mixed  up  along  with  waters  for 
exhibition ;  becaufe  by  this  means  their  rofin  would  be  precipitated, 
and,  in  fwallowing  of  them  down,  ftick  to  the  the  infide  of  the  mouth, 
fo  as  to  prove  very  naufeous,  and  exceeding  difficult  to  .get  off. 


c  H  E- 
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CHEMICAL  HISTORY  of 

ROSINS. 


PROCESS  LY. 

Exhibiting  the  manner  of  obtaining  Rosins  from  the  pro -  *  ' 
duttions  of  the  fifty  firft  and  fifty  third  Processes. 

i.  \  'KT HEN  the  ref noas  tinBures  of  oar  fifty  firft  and  fifty  third  pro-  The  procefs. 

Y  V  cefs  have ,  by  long  ftanding  at  reft ,  in  a  cold  place,  perfectly  purified 
themf elves ,  and  let  fall  their  feces  to  the  bottom  of  the  containing  vejfcls  ;  if 
any  one  of  them  be  diflilled  with  a  gentle  heat,  in  a  glafs  retort  and  receiver , 
till  three  fourths  of  their  original  quantity  is  come  over  ;  and  clear,  cold,  rain¬ 
water  be  pour'd  upon  the  remainder ,  in  the  proportion  of  four  or  fix  to  one ;  the 
whole  mixture  will  immediately  turn  milky ,  thick,  and  turbid ;  upon  which  a  yel¬ 
low,  unBuous ,  and  foft  clammy  matter  will  be  precipitated,  or  let  fall  to  the 
bottom ,  as  being  by  the  water  Jet  free  from  the  alcohol  wherein  it  before  remained 
diffolved.  (2.)  Let  the  whole  of  this  mixture  be  diflilled  again,  or  committed  to 
a  low  and  wide  glafs  veffel,  and  exhaled  away  over  a  fl <  zv  fire,  till  either  the 
afi ending  vapor,  when  condenfed,  ceafes  to  run  in  oily  rivulets,  or  till  all  the 
fpirit  is  evaporated,  and  the  remaining  water  becomes  clear,  which  being  poured 
away  when  cold,  the  yellow,  tenacious,  unBuous  fubfttance  is  found  fix'd  to  the  (ides 
a-d  bottom  of  the  veffel.  (3.)  Pour  frefh  water  upon  this  vifiid,  adhefive  mat¬ 
ter,  exhale  it  away  again,  and  repeat  the  operation ,  till  not  the  leaft  / cent  of 
the  (pit  it  can  be  perceived  in  the  remainder,  which,  when  perfeclly  cold,  dry , 
and  kept  for  f  ane  days,  will  prove  a  tranfparent,  brittle „  or  pulverable  body, 
of  a  Colour  between  brown  and  yellow ,  that  will  readily  melt  with  hear  totally 
burn  away  in  the  fire,  perfeBly  diffolve  in  oil ,  and  alcohol,  but  remain  untouched 
by  water  ■,  which  properties  corftitute  it  a  rofin. 

2. 'There  are  three  ways  in  which  rofins  are  prepared;  viz,,  that  0  feature  of  tbs 
nature,  which  converts  the  natural  vegetable  baHams  into  rofins,  by 
r  ears  of  the  fun’s  heat;  that  of  our  prefent  r  ocefs;  and  that  other 
artificial  way,  whereby  the  like  balfams  are  freed  from  their  liquid  parts 
with  a  gentle  fire.  All  rofins  appear  much  of  the  fame  colour, 
which  is  either  a  light  or  dark  yellow ;  fhare  the  fame  properties,  and 
differ  from  gums  in  nothing  but  this,  that  they  will  not  diffolve  in  wa¬ 
ter  ;  which  property,  therefore,  fets  the  difference  betwixt  a  gum  and  a  . 
refill.  Sulphur  paffed  for  a  rofin  with  the  ancients;  and,  indeed,  it 
feems  nearly  allied  thereto ;  bating  for  its  want  of  tranfparency  and  in-  . 

dif-f- 
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difpofition  to  open  in  alcohol  of  wine ,*  tho’  the  addition  of  a  little  fix’d 
alkali  will  make  it  readily  difl'olve  therein.  The  fubjedts  of  this  procefs 
ought  to  be  fuch  as  are  dry  ;  otherwife  the  alcohol  employ’d  to  extract 
their  rofin,  will  unite  with  their  aqueous  parts,  and  then  barely  ad  like 
unredified  fpirit  of  wine. 

3.  Almoft  all  thefe  rofins  have  a  purgative  virtue  ;  tho*  obtained  from 
bodies  that  were  not  purgative  themfeives.  Thus  guaiacum-wood, 
for  in  fiance,  even  after  it  has  been  boiled  and  dried  again,  will  give  out 
a  rofin  to  alcohol  of  wine  ;  which,  as  I  have  found  by  experience, 
proves  a  very  mild,  and-  excellent  cathartic ;  tho’ the  wood  itfelf  is  con¬ 
stantly  diaphoretic,  and  no  ways  purgative.  And  after  the  fame  manner 
rofins  may  be  obtained  from  any  kind  of  vegetable  fubfiances.  When 
any  of  them  are  defigned  for  internal  ufe,  as  cathartics,  ’tis  proper  to 
grind  them  with  twice  their  own  quantity  of  fugar,  or  to  difl'olve  them  in 
a  little  of  the  yolk  of  an  egg,  and  wrap  them  up  in  fomething  that  may  let 
them  be  conveniently  fwallowed,  without  flicking  to  the  internal  parts  of 
the  mouth,  where  they  might  prove  troublefome ;  as  being  of  their  own 
nature  vifcid,  inflammatory,  and  cauftic  or  corroding.  A  fmall  draught 
alfo  of  fome  proper  fpirituous  liquor  ought  to  be  taken  down  immediate¬ 
ly  after  them,  in  order  to  dilfolve  their  texture,  and  make  them  mix  with 
the  juices  in  the  ftomach.  Thefe  rofins  are  very  ftrong  hydrogogues ; 
but  no  fmall  danger  and  uncertainty  attends  their  exhibition ;  as  being 
apt  to  occafion  hypercatharfes,  or  purge  the  patient  who  takes  them,  even 
to  death.  For  by  reafon  of  their  tenacity,  they  fometimes  run  together, 
and  flick  faft  to  the  inteftines,  which  they  vellicate,  burn,  and  corrode 
in  fuch  a  terrible  manner,  as  to  occafion  a  perpetual  diarrhoea ,  with  in¬ 
tolerable  gripings.  This  is  more  frequently  the  cafe  in  perfons  of  a  dry 
habit  of  body,  who  have  not  moifture  enough  to  dilute  and  wafli  thefe 
rofins  away  from  the  ftomach,  and  the  other  parts  they  lodge  upon,  and 
carry  them  clear  out  of  the  inteftinal  tube.  But  in  fuch  bodies  as  abound 
with  acids  in  the  primes  via,  their  force  is  thereby  fo  weakened,  as  fcarce 
to  operate  at  all.  ’Tis  very  remarkable,  that  any  of  the  purging  roots 
being  infufed  in  vinegar,  or  any  acid  fpirit,  lofe  their  virtue.  And  thus 
when  cream  of  tartar,  or  any  other  acid  of  the  fame  nature,  is  mixed 
or  taken  along  with  jalap,  fcammony,  or  the  like  refinous  cathartics,  it 
greatly  abates  of  their  force.  Our  purgative  rofins,  alfo,  are  found  in¬ 
active,  or  to  have  but  very  fmall  effeCts,  if  the  body  abounds  with  aqueous 
humors,  or  hath  only  a  fmall  proportion  of  bile.  In  which  cafe  they  ought 
always  to  be  mixed  with  fugar,  that  they  may  the  more  readily  unite 
with  the  water  to  be  purged  off:  but  when  the  bile  is  a  predominating  hu¬ 
mor  of  the  body,  they  are  readily  diffolved  thereby,  and  fo  come  to  a& 
with  very  great  violence. 

4.  Hence  we  underhand,  that  alcohol  of  wine  diflolves  the  ballam,  or 
harden’d  oil  of  vegetables ;  which  it  lets  go  in  water:  and  by  thefe  two 
operations,  viz,,  folution  and  precipitation,  we  obtain ‘their  refinous,  or 

undtuous 
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unduous  part*  wherein  their  purgative  virtue  principally  refides;  and 
of  which  they  being  once  deprived,  will  fcarce  afterwards  operate  as 
cathartics.  Thus  when  the  rofin  has  been  extraded,  by  fpirit  of  wine 
from  jalap,  fcammony,  euph'orbium,  elateriurti,  colocynth,  &c.  what  re¬ 
mains  behind  of  them  will  hardly  move  the  body,  tho*  they  would 
purge  violently  before  they  are  thus  robb’d. 


CHEMICAL  HISTORY  of 
ESSENTIAL  EXTRACTS. 


PROCESS  LVI. 


Exhibiting  the  manner  of  making  Essential  Extracts 
of  the  moft  coftly  aromatics ,  with  pure  alcohol  prepared  with¬ 
out  alkalies  \  by  an  example  in  Saffron. 


r* \/[AKE  a  tin^ure  °f  faffron>  with  Pure  akohol  prepared  per  £ 'e,The  pocefs.' 

JLVJL  in  a  tall  glafs ,  after  the  manner  of  the  fifty-fecond  procefs ,  and  pour 
off  the  dear  liquor  by  gentle  indination  ;  put  frejfb  alcohol  to  the  remainder , 
digefl  again ,  'and  repeat  the  operation  whilfi  the  fpirit  will  tinge  itfelf  thereon, 
or  acquire  any  Virtue  from  the  faffron.  (2.)  Then  mix  the  fever al  parcels 
of  tintlure  together ;  and  with  a  gentle  heat ,  fcarce  exceeding  that  of  a  healthy 
man,  diftil  off  fo  much  of  the  fpirit  in  a  low,  wide-mouth3  d  veffel ,  as  to  leave 
the  tintlure  at  the  bottom  of  the  conjiflence  of  oil ,  which  will  novo  become  the 
effential  extracl  of  faffron  * 


2 .  The  moft  delicate,tender,  odoriferous, and  coftly  fpices  andperfumes,as  How  praUlca- 
cinnamon,  mace,  nutmeg,  cloves,  ambergreafe,  musk,  &c.  may  by  this  treat-Wer°  udvan-  - 
ment  be  made  into  tindures  to  advantage ;  the  firft  part  of  the  pro-Al^‘ 

cefs,  viz.  the  extraction  of  the  tindure,  being  repeated  till  the  bodies 
will  communicate  no  manner  of  fmell,  tafte,  or  colour,  to  the  fpirit  ; 
which  will,  therefore,  remain  poffefted  of  their  full  virtues.  For  thefe 
ingredients  are  not  endowed  with  a  grols  refinous  fulphur  ;  but  one  that 
is  much  more  fubtile,  delicate  and  piercing ;  fo  as  intimately  to  unite- 
with  pure  alcohol. 

3 .  Thefe  extrads  are  admirablein  their  virtue ;  which  is  extremely  diffufive,  and  apes 
penetrating  and  correfponding  to  that  of  the  fubjed ;  but  here  found  in 

*  The  fpirit  which  afcends  in  the  diftillation,  is  the  fpirit  of  faffron  i  an  excellent  and  very 
rich  cordbL 

'  a. much* 
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a  much  higher  degree ;  the  form  containing  the  prefixing  fpirit  and  native 
balfam  thereof.  The  extract  of  faffron,  or  opium,  &c.  as  it  were  in 
an  inftant  fpreads  its  virtue  through  the  whole  body  ;  or  much  more 
fwiftly  than  the  drugs  t'nemfelves,  And  fome  experiments,  made  with 
this  view  in  our  univerfity  of  Leyden ,  feem  to  confirm,  the  truth  of  the 
aftertion.  For  three  grains  of  crude  opium  being  here  given  to  a  man, 
the  time  it  caufed  him  to  fleep  was  diligently  obferved  ;  after  which,  the 
like  quantity  of  the  extract  of  opium  being  exhibited,  the  perfon  was 
found  by  this  to  be  thrown  into  a  much  deeper  fleep,  of  longer  con¬ 
tinuance.  And,  indeed,  two  or  three  drops  of  the  extract  of  opium, 
thus  prepared,  will  procure  reft,  and  eafe  the  moft  grievous  pain,  in  a 
lurprizing  manner.  I  have  myfelf  made  an  extract  of  faffron,  one  drop 
of  which  being  mixed. with  a  large  proportion  of  wine,  gave  it  an  ex- 
ceeding'grateful  feent,  and  tafte,  as  well  as  a  moft  beautiful  colour,* 
which  (hews  the  diffufivenefs  of  its  virtue.  In  effeeft,  it  is  furprizing 
how  great  a  cordial  this  extrad  is ;  and  how  greatly  it  exhilerates,  tho' 
taken  in  a  very  fmall  quantity.  After  the  fame  manner,  if  cantharides 
be  brought  into  an  extract  with  alcohol,  two  or  three  drops  of  it,  taken 
in  wine  that  is  free  from  acidity,  will,  in  a  few  minutes  time,  give  fuch  a 
*  ftrangury,  or  difficulty  of  urine,  and  fo  great  a  convulfion  of  the  blad¬ 
der,  as  to  caufe  an  excretion  of  its  mucus,  and  a  bloody  water. 

4.  If  thefe  extrads,  by  the  continuance  of  heat,  fhould  be  brought 
to  a  higher  confiftence,  10  as  at  length  to  become  brittle,  and  capable 
of  being  reduced  to  a  powder,  they  might  then  be  mixed  up  with  fugar, 
and  thus  poffefs  all  the  virtues  of  their  fubjeds  in  a  portable  form.  I 
know  a  chemift  who  by  this  method  of  managing  thefe  extrads,  made 
a  great  variety  of  medicines,  greatly  to  his  own  profit  and  reputation. 
He  took  the  extrads  of  fpices,  prepared  in  the  manner  of  our  prefent 
procefs,  and  with  a  gentle  fire  reduced  them  almoft  to  a  ftate  of  dry- 
nefs ;  then,  by  adding  a  little  dry  fugar  thereto,  which  drank  up  the  re¬ 
maining  moifture,  brought  them  into  the  form  of  a  powder,  to  which, 
by  means  of  a  little  cinnabar,  he  gave  a  beautiful  colour;  and  thus 
compofed  very  elegant  powders,  of  uncommon  virtues  and  efficacy.  And 
of  this  kind  is  that  powder  which  was  firft  prepared  at  the  court  at 
Z ell  in  Germany,,  and,  upon  account  of  its  colour,  called  by  the  Ita¬ 
lians,  Pubis  del  oro ,  tho’  there  is  no  gold  at  all  in  the  compofition. 

Bottrinc  it- (if-  5.  Hence  we  fee  that  the  virtues  of  aromatics  refide  in  that  part  of 
foy-du  them  which  is  diffiolvable  and  prefervable  in  alcohol ;  and  which,  when 

once  feparated  from  the  drug,  leaves  nothing-  but  a  fceleton,  or  unac¬ 
tive  matter  behind  it,  deftitute  of  the  feent,  tafte,  and  virtues  of  the 
plant. 

The  cautions  $  Thefe  extracts  are  not  to  be  given  without  a  deal  of  caution  ;  and 
ZsftJngtLpro- feldom  in  a  dofe  greater  than  that  of  a  few  drops;-  which  ftiould  rather 
Auctions.  be  repeated  the  oftner,  than  to  run  the  hazard  of  giving  too  much  at 
once  ;  otherwife,  inftead  of  Strengthening  and  recruiting  the  patient,  1 

the  • 
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the  texture  of  his  blood  will  be  entirely  broke  and  dilfolved  thereby. 

They  are  given  to  the  beft  advantage  in  a  glafs  of  fome  un&uous  wine,  • 
fuch  as-  Spanijh  or  Canary.  I  am  always  cautious  of  giving  more  than 
half  a  grain  of  the  extract  of  opium,  for  inftance ;  yet  dare,  upon  oc- 
calion,  venture  to  order  three  grains  of  crude  opium  fora  dole.  So  the 
extrad:  of  faffron,  given  too  freely,  might  be  of  dangerous  confequence  ; 
but  will  be  of  very  great  fervice  in  cafes  which  require  a  fudden  and  ex¬ 
traordinary  fluftt  of  fpirits. 


CHEMICAL  HISTORY  of 
QUINTESSENCES. 

PROCESS  LVIT. 

.  . 'Exhibiting  the  manner  of  preparing  Qu int essences,  with 

ejfential  oils ,  and  pure  alcohol ;  by  an  Example  in  the  . 
ejfential  Oil  of  Fennel. 

i.  "3  "1  PO  NT  a  proper  quantity  of  any  effential  oily  as  that  of  fennel,  for  in~  j-fje  procefs, 
fiance,  pour  twelve  times  as  much,  or  more  pure  alcohol  prepared  per 
fe ;  mix  them  together ,  and  they  wiU  inflantly  unite  into  one  Jimilar  liquor , 
which  is  the  quinteffence  required. 


2.  Care  muft  be  had  in  this  operation,  that  not  a  drop  of  water  re-  The  caution  it 
mains  either  in  the  oil,  the  alcohol,  or  the  velfel;  for  this  wou’d  foulrf2wm* 
the  liquor,  and  turn  it  milky.  And  if,  after  the  mixture  is  perfectly 

made,  water  be  poured  to  it,  the  whole  will  be  difturbed,  and  become 
white  ;  all  the  alcohol  immediately  joining  itfelf  to  the  water,  and  let¬ 
ting  go  the  oil,  which  will  now  either  float  on  the  top,  or  fink  to  the 
bottom,  according  to  its  fpecific  gravity. 

3.  This  method  of  difl'olving  oils  in  alcohol  was  utterly  unknown  ^°lts 
the  ancients  :  and,  indeed,  a  very  celebrated  chemift  has  lately  denied 
the  poflibility  thereof,  without  the  afliftance  of  alkalies.  But  our  pre- 
fent  procefs  furnifhes  us  with  an  undeniable  example,  that  oils  may  be 
fo  perfedly  diflolved  in  pure  alcohol,  prepared  without  alkalies,  as  totally 
to  difappear  therein,  and  compofe  one  uniform  liquor  with  -the  fpirit. 

And  for  farther  confirmation  hereof,  _we  may  try  it  again  with  two  or 
three  drops  of  the  efiential  oil  of  cinnamon,  which  is  known  to  be  fo 
heavy,  as  to  fink  even  in  falt-water  ;  yet  even  this  ponderous  oil  being 
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let  fall  into  pure  alcohol  per  fe>  will,  as  foon  as  ever  it  begins  to  defcend 
therein,  fo  perfectly  mix  itfelf  with  the  fpirit  in  its  motion,  as  that  every 
{ingle  drop  of  the  whole  (hall  contain  fome  portion  of  the  divided  oil, 
as  is  manifeft  by  the  fmell  and  tafte  of  the  cinnamon  therein. 

4.  If  the  quinteffences  of  this  procefs  be  feveral  times  digcfted,  coho- 
bated  and  diftili’d  again,  the  oil  therein  will,  at  length,  be  broke  fo  fine, 
as,  like  the  alcohol  itfelf,  readily  to  mix  .with  water.  And  this,  per¬ 
haps,  is  as  noble  an  experiment  as  any  in  chemiftry ;  tho’  at  the  fame 
time  we  muft  own  it  is  chargeable.  Thus,  if  I  wou’d  have  an  eflence 
of  cinnamon,  that  ffiou’d  be  potable  in  water,  I  take  a  dram,  for  in- 
ftance,  of  the  pure  eifential  oil  of  that  fpice,  and  mix  it  with  two 
ounces  of  pure  alcohol  per  fe ;  then,  either  by  digefting  them  together, 
for  a  year,  with  a  proper  heat,  or  by  repeated  diftillation,  I  bring  the 
two  to  unite  fo  permanently,  and  fo  intimately,  as  to  mix  with  water, 
or  the  humors  of  the  body;  for,  by  this  means,  the  repeated  ftrokes  of  a 
gentle  fire  grinds  and  attenuates  the  parts  of  the  oil  to  the  fize  of  thofe 
of  the ‘fpirit,  with  which  it  therefore'  forms  one  homogeneous  and  un¬ 
changeable  liquor,  having  the  tafte,  fcent,  and  virtues  of  cinnamon,  as  * 
perfed  as  if  the  oil  had  been  fermented  with  the  alcohol ;  which,  there¬ 
fore,  (hews  us  another  method  of  converting  oils  into  fpirits. 

5.  We  are  now  given  to  underftand  the  chemical  effe&s  of  alcohol 
upon  fpirits,  rofins  and  oils ;  and  the  affinity  there  is  between  it  and  oil, 
as  it  is  a  menftruum  to  all  kinds  thereof.  Hence  we  likewife  learn 
the  manner  of  dilfolving,  diluting,  and  adulterating  of  oils;  and  at  the 
fame  time  adding  to  their  tafte,  fcent,  and  finenefs.  Hence  alfo  we  are 
let  into  the  nature  of  an  oily  fpirit,  and  the  methods  of  difcovering  any 
adulteration  of  that  kind,  by  the  admixture  of  water.  Eftential  oils,  we 
fee,  may  eafily  be  adulterated  with  alcohol  ;  becaufe  they  readily  and 
intimately  unite  therewith  :  and  at  the  fame  time  that  it  dilfolves  them, 
it  increases  their  virtues,  and  makes  them  ftronger,  more  aromatic  and 
fubtile.  But  if  there  were  any  oil  perfe&ly  deftitutfe  of  tafte,  fcent  and 
colour,  it  might  be  ufed  to  adulterate  the  richeft  effential  oils,  with¬ 
out  a  poffibility  of  difcovering  the  fraud.  But-  there  is  no  fuch  known 
at  prefent ;  or  if  fome  may,  at  firft  fight,  appear  to  be  of  this  kind, 
they  foon  turn  rancid.  And  therefore,  alcohol  is  the  only  thing  that 
can  be  fuccefsfully  employ’d  in  the  adulteration  of  effential  oils :  and 
this_cheat  may  be  detefted,  as  was  faid  before,  by  the  milky  colour,  and 
fepa<rat;on  that  will  be  procured  when  water  is  poured  to  fuch  a  mixture. 
For  the  like  will  not  happen  when  the  oil  is  pure  and  unmix’d. 

6.  Thefe  quinteflences  are  of  wonderful  medicinal  virtues,  as  is  eafy 
■to  imagine  from  their  compofition;  being  the  mixture  of  an  eifential  oil 

with  a  pure  vegetable  fpirit :  fo  that  they  may  not  improperly  be  called 
vegetable  fulphurs,  made  potable,  and  raifed  to  their  utmoft  degree  of 
power  and  efficacy. '  They  are,  doubtlefs,  fome  of  the  moft  excellent  and 

Specific 
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fpeclfic  medicines  that  can  be  obtain’d  from  vegetables;  as  retaining  in 
an  exalted  degree  of  perfe&ion,  all  the  virtues  of  the  plant  whofe  oil 
'  they  were  made  of.  And  farther  than  this,  it  is  fcarce  poifible  to  rife 
in  the  vegetable  kingdom.  • 

.  PROCESS  LVIII. 

Exhibiting  the  maimer  of  preparing  the  Quintessences 
of  Asiatic  Kojins^  by  an  example  in  Gamp  hire. 

i.  T)  Educe  that  dry  oil ,  the  rojin  of  Alia,  otherwife  called  camp  hire,  to  a  The  procefs. 

powder,  or  conjiderably  fmall  parts,  and  pour  thereon  any  quantity  of 
pure  alcohol,  or  fpirit  of  wine ;  this  will  foon  perfectly  dijfolve  the  camphire ,  like 
fo  much  oil,  whilfi  the  whole  appears  one  uniform  liquor.  (2.)  But  if  water  he 
now  poured  into  the  folution ,  the  mixture  will  prefently  become  turbid,  white , 
and  give  out  the  camphire  in  its  prifline  form.  And  this  would  be  the  confe- 
quence  if  the  experiment  were  a  hundred  times  repeated ,  or  frefh  folutions  and 
precipitations  made ;  without  any  alteration  in  the  native  form  or  virtue  of  the 
camphire . 

2.  Camphire  being  nothing  but  the  eflential  oil  of  carduus  benediftus,  or  The  doctrine  it 
the  camphire-tree  growing  in  AJla,  it  is  plain  from  our  prefent  procefs,  afords. 
that  what  is  a  mere  oil  in  the  hotteft  regions,  may  appear  like  fulphur, 

as  to  drynefs,  in  the  colder;  and  therefore,  that  oils,  as  well  as  water, 
may  pafs  into  a  kind  of  ice.  As  to  the  manner  of  the  formation  of 
camphire,  we  have  frequent  examples  of  it  in  the  diftillation  of  plants ; 
the  oil  whereof  fometimes  adheres  to,  and  blocks  up  the  worm :  but  if 
it  be.  clear’d  out,  and  expofed  to  the  cold  air,  it  will  there  grow  hard 
like  ice,  and  turn  to  a  kind  of  camphire ;  which,  by  diftillation,  wou’d 
appear  under  the  form  of  a  fpirit.  But  the  camphire  of  Afia  is  a  rofin 
fui  generis ,  and  not  like  the  concreted  oils  of  other  countries. 

3.  The  quinteftence  of  this  procefs,  prepared  with  camphire,  is  a  virtues  of  the 
very  balfamic  medicine,  and  powerfully  reftfts  putrefa&ion  in  the  body,  production. 
’Tis  alfo  an  excellent  cofmetic,  in  cafe  of  an  ulcerous  skin ;  and  admi¬ 
rably  preferves  from  corruption  fuch  fmall  animals  as  are  fufpended 
therein. 
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'  PROCESS  LIX. 

Exhibiting  the  manner  of  preparing  dry  Quintessences, 
from  the  liquid  ones  and  the  ejfential  extracts  of  the  fifty 
fixth  Process. 

i.  four  ounces  of  loaffugar  finely  ground ,  and  thoroughly  dryd,  pour 

v  JL  three  drams  of  any  liquid  quintejfence ,  compofed  of  three  parts  oil ,  and- 
one  of  alcohol ;  add  one  dram  of  the  extraEl  of  the  fame  .  kind  of  aromatic 
with  that  of  the  liquid  quintejfence ,  and  in  the  manner  of  the  fifty  fixth 
procefs ,  and  mix  them  well  together ,  by  grinding  them  in  a  dry  glafs  mortar, 
•without  admitting  the  le'afl  moifture.  Diflil  the  mixture  in  a  glafs  cucurbit ,, 
i with  a  heat  no  greater  than,  that  of  a  man  in  healthy  till  the  alcohol 'of  the 
liquid  quintejfence  is  come  over ;  and  what  is  then  left  behind  will  be  a  dry  quin¬ 
tejfence  y  which  ought  to  be  kept  in  well-clofed  vejfels  of  glafs. 

2.  The  alcohol  in  the  liquid  quinteiTence  is  o£  ufe  in  this  operation,, 
by  opening  the  body  of  the  oil,  and  making  it  unite  with  the  fugar. 
And  after  the  fame  manner  is  the  famous  golden  powder  prepared,  tho* 
fold  at  an  exorbitant  price,  with  the  addition  of  a  little  cinnabar  to 
heighten  its  colour.  The  form  of  thefe  quintelTences  is  beyond  even  that 
of  the  elaofaccharay  and  renders  them  principally  ferviceable  to  travellers 
and  failors;  as  being  very  convenient  for  carriage,  and  powerful  in  their 
operation;  a  very  fmall  quantity,  alfo  ferving  for  a  dofe.  Thus,  if  a 
traveller  fliou’d  in  his  voyage  be  at  any  time  feized  with  a  dyfentery, 
for  inftance,  a  quantity  of  the  dry  quinteiTence  of  opium,  no  bigger 
.than  the  head  of  a  moderate  pin,  taken  in  a  glafs  of  wine,  might 
readily  and  commodioufly  effeft  the  cure,  without  other  affiftance.  But 
for  a  warm,  anodyne,  portable  cordial,  of  great  efficacy  in  diftempers  pro-, 
ceeding  from  cold,  and  attended  with  weaknefs,  take  the  eflemial  oil  of  cin¬ 
namon,  citron-peel,  and  orange-peel,  of  each  one  dram,  of  the  oil  of  mace 
half  a  dram,  that  of  cloves  fix  drops,  that  of  rhodium  eight  drops  ;  and  make 
all  thefe  into  a  liquid  quinteiTence,  or  oily  fpirit,  with  a  dram  of  pure 
alcohol  per  fe  ;  and  thus  there  will  be  obtain’d  as  effe&ual  and, grateful  a. 
cordial,  as  any  in  the  art  of  medicine.  But  to  convert  this  into  a  dry, 
anodyne  quinteiTence,  take  of  choice  opium,  gently  dry’d,  one  dram,  and 
four  drams  of  faffron ;  and  with  pure  alcohol,  prepared  without  alka¬ 
lies,  make  an  extract,  in  the  manner  defcribed  in  the  fifty  fixth  procefs ; 
then  draw  off  the  moifture  till  there  remains  of  the  extradt.no  more  than  . 
about  four  drams,  which  are  to  be  mix’d  with  the  liquid  quinteiTence 
juft  now  fet  down,  in  the  manner  of  the  prefent  procefs.  This  prepa¬ 
ration  being  taken  in  the  quantity  of  a  fingle  grain,  up  to  ten,  if  there 
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{hall  be  occafion,  is  fuch  an  immediate  anodyne  cordial,  as  nothing  can 
exceed,  being  taken  in  a  glafs  of  Spanifh  wine.  And  after  this  man¬ 
ner  the  preparation  may  be  varied  at  pieafure,  within  the  limits  of  the 
proportions  affign’d. 

CHEMICAL  HISTORY' of 

Medicated  Aromatic  S  P I RIT  S. 

PROCESS  LX.  ■  • 

Exhibiting  the  manner  of  preparing  fiimple,  medicated,  aro¬ 
matic  fpirits,  from  recent  vegetables  >  by  an  example  in 
Rosemary. 


I.  np  o  a  proper  quantity  of  the  freff  gathered  leaves  of  rofematy ,  pour  eight  The  procefs. 

I  or  ten  times  as  much  fpirit  of  wine,  that  has  been  once  rectified  *  ; 
and  difiil  them  either  in  a  glafs  cucurbit ,  or  copper  alembic ,  fo  long  as  the  fpirit 
comes  over ,  or  any  oily  veins  appear  in  the  head ,  or  upper  part  of  the  glafs ; 
and  what  thus  runs  off  will  be  the  Jimplei  medicated ,  aromatic  fpirit  of  rofe- 
mary}  otherwife  called  the  Qyieen  of  Hungary5)'  water  ;  which  being  cohob  at  ed. , 
or  again  difiilFd  from  fuch  leaves ,  or  flowers  of  rofemaryi  will  become  the  bet¬ 
ter  and  richer . 


2.  This  fpirit  is  an  improvement  upon  the  fimple  waters  of  vegetables,  Nature,  and 
tho’  no  more  than  a  folution  of  the  fine  volatile,  or  eflential  oil  of  t\\Qmed,c,fflrv,r‘ 
plant  in  fpirit  of  wine;  and  accordingly  it  turns  milky,  like  the  quin-^^J 
teffences  of  the  fifty  feventh  procefs,  when  water  is  mix’d  therewith. 

In  effeft,  this  fpirit  fcarce  differs  from  that ;  being  a  mixture  of  fpirit  of 
wine  with  an  eflential  oil,  which  may  be  readily  feparated  by  the 
addition  of  water ;  fo  that  its  general  virtues  and  ufes  are  alrea¬ 
dy  mention’d  under  that  procefs.  A  like  fpirit  may,  by  the  fame 
means,  be  obtain’d  from  other  recent  vegetables ;  fo  as  to  anfwer  various 
intentions  in  the  cure  of  difeafes.  Thus  an  hyfteric,  cephalic,  or  a  fto- 
machic,  or  a  cardiac  fpirit,  may  be  obtain’d  from  plants  endow’d  with 
fuch  kind  of  virtues.  Thus  the  fimple  fpirit  of  the  roots  of  garden- 
angelica,  cohobated  thrice,  or  till  only  two .  thirds  of  the  original  quan¬ 
tity  of  fpirit  of  wine  remains,  is  an  admirable  medicine  in  afthma’s 
proceeding  from  a  cold  caufe,  or  in  a  too  great  ftraitnefs  of  the  cheft  ; 

*  In  order  to  make  good  hungary- water,  j  be  fully  faturated  with  the  fine  aromatic  oi!s  . 
the  proportion  of  the  fpirit  fhou’d  be  lefs,  in  j  and  native  fpirit  of  the  plant, 
rdpeft  of  the  rofemary-fiowers,  that  it  may,  * 
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being  taken  in  a  proper  quantity,  early  in  the  morning,  and  fweeten’d 
with  a  little  fugar  or  honey.  But  the  fmall  and  tender  parts  of  the 
roots  are  bed  fuited  to  anfwer  this  purpofe,  as  having  much  more 
virtue  than  the  g roller.  And  if  the  diftillation  be  duly  carried  on,  the 
fpirit  that  comes  over  will  be  fully  impregnated  with  the  aromatic  part 
of  the  fubjedl,  and  entirely  deprive  what  flays  behind  of  all  its  fpicy 
tafle  and  fcent ;  which  again  confirms,  that  the  oils  wherein  thefe  qua¬ 
lities  refide,  are  drawn  out  by  fomething  fimilar  to.  themfelves.  The  fimple 
fpirit  of  rofemary  is  recommended  as  an  excellent  remedy  in  all  difeafes 
from  a  cold  caufe,  efpecially  in  the  vertigo,  hyfleric  paflion,  apoplexy,' 
&c.  being  taken  in  the  quantity  of  a  dram  or  two,  along  with  a  glafs 
of'  Spanij/y  wine.  ’Tis  alfo  reputed  an  admirable  cofmetic,  by  means 
•  .  whereof  its  inventor,  the  queen  of  Hungary ,  is  fabled  to  have  preferved 

herfelf  as  beautiful  as  Helen  to  an  extreme  old  age.  This  is  certain, 
that  it  greatly  comforts  the  nervous  fyftem,  when  affe&ed  or  diforder’d 
by  cold ;  and  fometimes  does  good  in  cafe  of  contufions  and  blacknefs 
of  the  flefh  or  skin. 
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PROCESS  lxi. 


Exhibiting  the  manner  of  preparing  compound,  medicated, 

aromatic  Spirits. 


i.  K  E  of  citron- peel,  and  China  orange-peel ,  of  each  four  ounces ; 

The  frocsjs.  lavender-flowers ,  red  rofe ,  and  orange-flowers,  of  each  two  ounces ; 

the  roots  of  angelica ,  and  Florence  orrice,  oj  each  one  ounce ;  dry  d  mint  a  hand - 
jul ;  cinnamon  three  ounces ;  cloves ,  nutmeg  and  mace ,  of  each  two  drams ;  retli - 
fled  fpirit  of  wine  four  times  the  quantity  of  all  the  other  ingredients ;  mix  them 
together,  and  diflil  till  the  liquor  begins  to  run  white ;  and  what  comes  off  before 
that  time  will  be  a  rich  compound,  medicated ,  aromatic  fpirit. 


Farther  cent:-  2.  If,  after  the  fpirit  is  all  come  over,  pure  water  be  pour’d  upon  thb 
nueeh  with  the  remainder,  and  the  diftillation  be  continued  with  a  ftronger  fire,  there 
"oftheprodHc-  be  obtain’d  a  rich  kind  of  compound  aromatic  water,  that  may,  in  a 
tion.  lefs  degree,  anfwer  the  like  intentions  with  the  compound  aromatic  fpi¬ 

rit.  And  the  fpirit  itfelf  may  be  render’d  much  more  noble  by  two  or 
three  cohobations;  efpeciaily  if  in  the  laft:  diftillation,  a  dram  of  faffron, 
or  ground  ambergreafe  tied  in  a  linen  rag,  be  fufpended  by  a  firing  in 
the  neck  of  the  retort,  or  fide  of  the  head  of  the  alembic,  fo  that  the 
vapor  may  freely  pervade  it  on  every  fide ;  for  by  this  means  the  am¬ 
bergreafe  will  yield  fuch  an  agreeable  flavour  both  to  the  fmell  and 
tafle,  as  not  to  prove  oflenfive  even  to  hypochondriacal  or  hyfterical  pa¬ 
tients;  fo  kindly  is  it  diflbived  by  the  furrounding  dew  or  vapor,  and  fo 
much  better  than  in  common  digeftion.  And  thus  an  uncommon  me¬ 
dicine  is  obtainable,  which  might  be  called  by  the  name  of  the  invigo¬ 
rating 
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rating  cordial.  Thefe  fpirits  may  be  compounded  and  varied' at  every 
one’s  pleafure,  fo  as  to  ferve  in  hyfteric,  apopleftic,  cephalic,  or  almoft 
any  other  cafes,  according  to  the  intention  of  a  phyfician,  who  knows 
the  Specific  virtues  of  the  plant  he  wou’d  employ.  Thus- a  cephalic  fpi- 
rit,  that  (hall  powerfully  raife  the  drooping  patient,  may  be  obtain’d  by 
the  diftillation  of  fhzchas  flowers,  the  Syrian  marum ,  rofemary,  lavender, 
rue,  marjoram,  fage,  betony,  mafter-wort,  &c.  in  the  manner  of  our 
prefent  procefs.  By  a  reft ifi cation  of  thefe  compound  aromatic  fpirits, 
a  true  efl'ential  oil  or  quinteflence  may  be  obtain’d  ;  tho’  it  then  becomes 
fo  fubtile  and  volatile,  as  fcarce  to  be  contain’d  in  any  vell'el.  For 
which  reafon  we  may  ufually  content  ourfelves  with  the  fpirit  that  frrft 
runs  off ;  as  being  procurable  with  lefs  expenfe,  and  capable  of  keeping 
without  lofs,  and  anfwejring  the  end  of  the  phyfician. 

3.  .We  have  already  feen  the  effefts  of  fpirits  upon  oils,  and  what  introduction  to 
are  the  productions  of  the  two  by  combination:  the  method  at  firft;  laid 
down  next  requires  us  to  (hew,  what  will  be  the  effefts  of  fix’d  fa  Its,  r  °'^  0j  jCa?'* 
when  united  with  oils.  The  principal  oils  in  common  ufe,  are  thofe 
obtain’d  by  expreffion,  or  thofe  procured  by  diftillation ;  and.  with 
both  thefe  the  mixture  of  a  fix’d  alkaline  fait  will  compofe  a  foap. 

Exprefs’d  oils  contain  a  large  proportion  of  acid,/  which  is  feparated 
from  them  by  diftillation ;  and  therefore,  exprefs’d  oils  eafier  join  them- 
felves  with  fix’d  falts  than  the  eflential,  or  fuch  as  are  volatile ;  fo  that 
if  any  oil  by  expreffion,  as  that  of  olives,  for  inftance,  be  mix’d  with  a 
fix’d  alkali,  a  remarkable  agreement  may  immediately  be  perceiv’d  be¬ 
tween  them  ;  for  in  the  very  inftant  that  they  mix  they  feem  to  form 
into  a  foap  :  and  if  they  were,  for  a  few  hours,  to  be  fufpended 
at  the  moving  fails  of  a  wind-mill,  fo  that  they  might  be  violently 
(hook  together,  they  wou’d  mix  and  exhibit  a  faponaceous  body  ;  but  at 
length,  after  the  motion  ceafes,  the  faline  and  watery  part  will  fall  to  the 
bottom,  and  the  oil  rife  to  the  top.  But  boiling  will  permanently  re¬ 
duce  them  into  one  uniform  body,  called  by  the  name  of  foap.  By  this 
means  the  fait  will  be  fo  intimately  united  to  the  oil,  as  to  become  an 
effential  fait,  whofe  nature  it  is  to  be  join’d  with  oil.  But  a  light, 
diftill’d  volatile  oil  will  not  unite,  by  coftion,  into  a  Toap  with  a-  fix’d 
fait;  becaufe  being  fpecifically  lighter  than  water,  it  exhales  in  the  ope¬ 
ration.  But  in  order  to  make  foap  with  diftill’d  oils  and  fix’d  alkali,  . 
we  may  ufe  the  ftrongefl:  fait  of  quick-lime,  join’d  with  pot-afhes,  which. 

'  being  exceedingly  attractive,  has  a  ftrange  propenfity  of  joining  all  other 
bodies  with  itielf,  and  particularly  waters,  fpirits,  acid  liquors  and  oils. 

The  method  is  to  heat  this  fait,  and,  whilft  it  remains  in  that  ftate,  to 
pour  the  effential  oil  thereon ;  which  is  then  ftrongly  attrafted  into  the 
fait  with  a  hiffing  noife.  Then  the  mixture  being  fuffer’d  to  ftand  at 
reft:  for  a  few  months,  the  fait  and  oil  will  in  that  time  lofe  their  re- 
fpeftive  natures,  and  turn  to  a  very  (harp  foap,  as  we  fhall  more  fully, 
explain  hereafter.. 
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CHEMICAL  HISTORY  of 

SOAPS. 
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PROCESS  LXM, 

Exhibiting  the  manner  of  making  Soap,  by  boiling  exprefs'd 
.  oils  with  fix’d  alkali. 

The  prccefs.  l  #  r'|  1 0  o»£  part  of  good  J hong  quick-lime ,  7#  /»  <3  glafs  veffel,  add  three 
I  parts  of  fix’d  vegetable  alkali ,  which  is  to  be  gradually  moiflen’d  with 
water  till  the  lime  flakes ,  or  falls  of  under.  (2.)  ‘Then  boil  this  mix’d  matter  in  a 
copper  veffel,  with  a  fufficient  quantity  of  water,  to  make  a  lixivium ,  to  be  filtred 
and  exhaled ,  after  the  manner  of  our  twelfth  procefs ,  till  it  will  fupport  a  new-laid 
egg  ;  at  which  time  it.  will  be  fit  for  our  purpofe ,  and  is  what  the  flap-boilers 
call  their  flrongefl  mother  or  menftruum ;  and  is  indeed  fo  ftrong ,  as,  when  it 
boils,  immediately  to  confume  almofl  any  body  that  fhall  fall  therein.  (3.)  If  his 
flrong  lixivium  being  let  down  with  water ,  or,  at  firfl,  exhaled  only  to  fuels  a 
fiz,e,  as  jufl  to  fuffer  a  frefb  egg  to  Jink  in  it,  is  called  by  the  fame  artifls, 
their  weaker  mother ,  or  common  lixivium.  (4.)  With  this  weaker  lixivium , 
thoroughly  mix  an  equal  quantity  of  any  animal  or  vegetable  oil,  gain’d  by  ex- 
preffion ,  and  boil  the?n  together  over  a  foft  fire ,  till  at  length ,  with  continual 
fining  and  mixing,  they  begin  to  unite  into  one  uniform  thickifh  mafs ;  the  fu - 
perfluous  water,  but  not  the  oil,  being  exhaled  in  the  operation.  (5,)  Tfhen  add  three 
parts  of  the  flrongefl  lixivium  abovemention  d ,  in  proportion  to  the  quantity  of  oil, 
and  continue  them  boiling,  with  a  gentle  heat,  and  perpetual  agitation,  till  they 
become  of  that  conflflence,  as  when  a  little  is  drop’ d  upon  a  cold  metalline  plate, 
it  appears  in  the- form  of  an  uniform  confiflent  mafs,  or  hard  flap,  capable  of 
being  cut  with  a  knife. 

Direttio'is  re-  2.  If  the  foap  ftiou’d  happen  to  be  too  fat  or  greafy,  fo  that  the  oil 
luting  thereib.  feparates,  or  appears  diftinft,  ’tis-cured  by  adding  more  of  the  ftrong 
lixivium,  and  repeating,  or  continuing  the  boiling  for  a  feafon.  But  if. 
it  proves  too  fharp,  faline  or  corroftve,  which  may  be  known  by  the 
'tafte,  and  its  relenting  in  the  air,  after  it  is  cool’d,  it  requires  the  ad¬ 
dition  of  more  oil,  and  a  farther  degree  of  co&iQn,  till  at  length  the 
*due  proportion  of  the  ingredients  is  hit  upon,  fo  that  neither  may  pre¬ 
dominate,  which  always  affords  the  moft  perfeft  kind  of  foap.  And  in 
this  manner  are  made  all  the  various  foaps  of  Europe.  But  the  Spanifh  and 
Venetian  f^aps  are  in  greateft  efteem,  thofe  parts  abounding  with  the 
,  ^  ftrongeft 
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ftrongeft  fix’d  alkali,  and  the  beft  oil-olive ;  whereas  in  the  northern 
regions,  and  particularly  in  Holland ,  we  are  obliged,  for  cheapnefs,  to 
make  ufe  of  train-oil,  which  gives  our  foap  a  black  colour,  and  a  dis¬ 
agreeable  Scent.  The  mixture  of  pure  Salt  of  tartar  and  oil,  without 
the  affiftance  of  quick-lime,  makes  an  admirable  kind  of  Soap. 

3.  By  this  proceSs,  fix’d  alkali  is  made  to  unite  with  any  kind  of  Medicinal  tir* 
exprefled  oil  into  a  fimilar  mafs  that  is  Soluble  in  water,  oil,  and  alco- tu/st^n1fr0^^ 
hoi,  deterging,  cleanfing,  purifying,  attenuating,  relaxing,  opening,  de-^c?,/  1 
obftruent,  pedoral,  fefolving,  edulcorating,  Sudorific,  diuretic,  vulne¬ 
rary,  anodyne ;  and  in  ffiort,  a  kind  of  univerfal  medicine,  in  Such 
obftruttions  as  are  unattended  with  a  putrefadive,  or  corrofive  oil  or  al¬ 
kali,  that  is,  where  no  inflammatory  diSpofition  appears;  being  enabled, 
by  the  fineneSs  of  its  parts,  to  pafs  thro’  the  .whole  fyftem  of  veffels,  and 
unite  with  all  the  fluids  of  the  body.  This  extraordinary  medicine  may, 
upon  occafion,  be  taken  after  the  rate  of  an  ounce  in  four  and  twenty 
hours  ;  being  divided  into  proper  dofes  for  that  purpofe,  and  So  uSed  at 
proper  intervals.  The  moll  commodious  form  of  exhibiting  it  Seems  to 
be  that  of  pills;  tho’  it  is  alfo  capable  of  mixing  with  a  proper  vehicle 
into  any  liquid  form.  But  as  of  itfelf  ’tis  very  apt  to  be  naufeated  by 
the  patient,  efpecially  when  it  has  long  been  uSed,  it  may  be  proper  to 
tinge  it  red,  and  by  that  means  diSguife  it,  with  a  little  gum-lac,  co¬ 
chineal,  &c.  or  conceal  it,  by  the  admixture  of  any  other  ingredient,  Suit¬ 
able  to  the  intention  of  cure.  Thus,  for  inftance,  in  the  hyfteric  diSeaSe, 
it  may  be  mix’d  to  advantage  with  caftor,  oil  of  amber,  or  the  like.  ’Tis 
a  medicine  that  I  frequently  make  ufe  of  in  my  own  practice ;  but  then 
I  always  take  care  to  prepare  it  with  my  own  hands,  becaufe  that  which 
is  commonly  fold  by  the  Soap-boilers  is  never  to  be  had  without  lime, 
which  is  very  apt  to  corrode  the  Stomach  and  inteftines;  from  whence 
dangerous  inflammations  may  arife.  I  am  of  opinion,  that  Soap,  rightly 
prepared,  is  one  of  the  molt  pure  and  excellent  medicines  we  poflefs ; 
the  numerous  virtues  whereof  may  eafe  the  phyfician,  who  is  acquainted 
with  them,  of  a  great  load  of  fimples  of  much  lets  efficacy. We  have  already 
obferved,  that  it  is  an  almoft  univerfal  deobflruent ;  or  good  for  all  ob- 
fiructions  arifing  from  an  excefs  in  the  diameter  of  the  obstructing 
matter  above  that  of  the  canal  thro’  which  it  ought  to  flow.  If  we  con- 
fider  what  kind  of  matter  it  mu  ft  be  that  caufes  obftructions  in  the 
body,  we  Shall  find  that  Soap  is  admirably  Suited  to  diflblve  its  texture, 
and  force  it  a  paflhge  with  the  circulating  fluids.  Now,  it  can  only  be  the 
more  grofs  and  vitcid  parts  of  the  fluids  themfelves,  which,  coming  to¬ 
gether  fall  into  cohefion,  and  block  up  the  cavity  of  the  veflfels :  but  all 
tlie  animal  fluids  confift  of  nothing  more  than  water,  fait,  oil  and  earth  ; 
of  all  which  none  is  more  apt  to  (tick  than  the  oil,  upon  account  of  the 
Superior  tenacity  of  its  parts,  and  its  indifpofition  to  diflblve,  like  fait, 
in  water.  And  in  effect,  we  Seldom  find  that  earth  is  the  caufe  of  ob¬ 
structions  in  the  body ;  but  an  unctuoits  matter  that  Sometimes  ap- 

[  Z  ]  pears 
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pears  like  chalk,  fometimes  like  rofin,  and  fometinies  like  an  oily  fub- 
ftance;  all  which  are  uncapable  of  being  dilfolved  by  water,  and  hardly 
by  common  fait,  but  readily  yield  to  fix'd  alkali  and  alcohol ;  the  for¬ 
mer  whereof,  however,  might  fir  ft  corrode  the  velfels  of  the  body  before 
k  reached  the  part,  whilft  the  latter  wou’d  coagulate  the  fluids  contain’d 
therein,  and  by  conftringing  the  velfels  increale  the  cbftru&ion,  at  the 
time  they  produce  the  other  effect :  fo  that  foap  is  the  only  remedy, 
which  can  be  ufed  with  fafety  and  fuccels  in  the  cafe  of  obftrudtions. 
And  this  will  prefently  and  effedually  dilfolve  away  infpiflated  and 
harden’d,  or  pitchy,  unftuous  matter,  unite  it  to  itfelf,*  and  fit  it  for  ex- 
pullion,  or  a  free  circulation  in  the  canals  again;  and  all  this  too  in  a 
manner  as  mild  and  gentle  as  it  is  effectual.  Befides  this,  it  fiirprifingly 
cures  all  internal  wounds,  foul  ulcers,  &c.  but,  as  was  hinted  above, 
’tis  as  bad  as  poifon  where  the  humors  tend  to  a  ftate  of  alkaline  cor¬ 
ruption;  and  therefore,  it  is  highly  mifchievous  in  a  phthifis,  the  ftone, 
fevers,  and  principally  in  the  plague.  Thus  it  has  been  remark’d 
both  by  the  French ,  Englifh ,  and  Germans ,  and  particularly  by  Sylvius , 
Foreftus ,  and  Diemerhroeck ,  that  in  the  time  of  the  plague,  almoft  all  the 
foap- boilers,  fullers,  and  fuch  whofe  bulinefs  led  them  to  make  ufe  of 
foap,  or  even  thofe  who  put  on  clean  linen,  that  had  been  wafh’d  in 
foapy  water,1  died  of  the  diftemper :  whilft  thofe  were  found  to  efcape, 
who  were  in  like  manner  any  way  concerned  with  acids. 

PROCESS  LXIII. 

Exhibiting  the  manner  of  making  Soap,  by  digefting  difliif  d' 

oils  with  fix’d  alkali. 

Tht  prscifs.  1.  T)^  of  the  flrongeft  fix’d  alkali ,  firfl  thoroughly  purged  of  its  earth  by 
JE  folution ,  filtration  and  evaporation  into  an  earthen  crucible ,  and  fuffer 
it  to  flow  in  a  very  firong  fire ,  for  two  or  three  hours ,  or  till  it  turns  of  a  blue 
colour ;  and  whilft  it  all  remains  in  a  fluid  ftatey  pour  it  immediately  into  an 
-  iron  mortar  made  exceeding  hot  and  dry.  As  foon  as  ever  it  ceafes  to  flow ,  grind 
it  well  with  a  peftle  of  iron ,  till,  upon  cooling  gradually,  it  be  reduced  to  a 
very  dry  powder  ;  which ,  whilft  it  is  yet  very  hot,  is  to-  be  poured  into  a  low- 
glafs,  made  flat  at  the  bottom ,  and  wide  at  the  mouthy  that  has  firfl  been 
throughly  heated ,  and  wiped  perfectly  dry :  then  immediately  pour  to  the  fait 
fuch  a  quantity  of  clear  and  well  rectified  oil  of  turpentine,  or  any  other  ejfential 
oil ,  as  may  rife  about  an  inch  above  it ;  and  if  the  operation  be  rightly  per¬ 
form’d,  the  fix’d  alkali  will  now  drink  in  the  oil  with  a  biffing  noife.  Then 
place  the  containing  veffel  in  a  cellar ,  that  the  ?natter  may  attrabl  the  moifture 
of  the  cool  air ,  and  in  a  few  days  time  all  the  oil  will  be  imbibed  by  the  fait ; 
softer  which ,  the  matter  is  to  be  ftirr  d  about  with  a  flick  fever al  times  in  a 

day ; 
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day ;  continuing  to  pour  frefh  oil  gradually  upon  it .  till  the  fait  be  fully  fat  un¬ 
rated  ;  ’which  it  will  be  with  about  thrice  its  own  quantity  thereof.  And  thus 
in  the  fpace  of  three  or  four  months ,  you  will  have  the  foap  required,  which ,  by 
way  of  eminence,  is  called  the  foap  of  philofophers. 

2.  Every  circumftance  mention’d  in  the  procefs  muft  be  carefully  ob -The  caution  tt 
ferved,  otherwife  the  experiment  will  not  fucceed :  I  myfelf  was  obliged reritli' es' 

to  try  it  more  than  fifty  times  before  I  cou’d  make  it  anfvver,  tho’  I 
exactly  follow’d  the  directions  of  Helmont ,  Starkey ,  and  Matthew.  But  the 
method  here  fet  down  has  never  failed  me  once.  The  mortar  and 
glafs  made  ufe  of  muft  be  exceeding  dry ;  for  the  leaft  moifture  in 
any  veffel  employ’d  in  the  operation  wou’d  caufe  all  the  fait  to  be 
thrown  about  the  room  with  prodigious  violence,  break  the  veffels  to 
pieces,  and  endanger  the  lives  of  the  fpectators  :  and,  if  the  leaft  drop 
of  water  ftiou’d  be  conceal’d  in  the  oil  of  turpentine,  or  in  the  fair,  no 
foap  cou’d  poflibly  be  made  thereof.  For  this  reafon,  the  fait,  during 
the  operation,  mull:  not  be  fuffer’d  to  cool ;  becaufe  it  wou’d  then  in¬ 
stantly  attraft  the  moifture  of  the  air,  and  by  that  means  prevent  the 
uniting  of  the  oil  therewith.  In  this  cafe,  likewife,  it  wou’d  ftick  fo 
ftrongly  to  the  fides  of  the  mortar,  as  might  caufe  great  difficulty  to 
feparate  it  again;  But  the  fuccefs  of  this  operation  depends  chiefly  upon 
the  agitation  of  the  mixture  ;  by  means  whereof  Dr.  Grew  tells  us  of  a 
way  to  prepare  this  foap  in  four  and  twenty  hours  time. 

3.  This  preparation  goes  under  different  names.  It  is  called  the  foap  its  chemical 
of  the  adept,  of  Helmont ,  and  of  Starkey ,  and  the  corrector  of  Matthew ; ufe. 

and  is  the  thing  of  which  they  have  all  fo  largely  treated.  If  any  kind  of 
poifon  be  digefted  with  thrice  its  own  quantity  of  this  foap?  the  whole  be¬ 
comes  of  an  indifferent,  or  neutral  nature;  which  is  the  reafon,  that  in 
England  it  goes  by  the  name  of  Matthews  correCtor.  This  Matthew  was  an 
empyric,  who  made  himfelf  very  famous  by  means  hereof:  for  taking  only 
the  lurface,  or,  as  it  were,  the  cream  of  this  foap,  and  mixing  it  with  opi¬ 
um,  hellebore,  or  fcammony,  he  procured  a  medicine  of  uncommon  vir¬ 
tues;  by  which,  Starkey  alfo  made  himfelf  eminent ;  the  fpecific  virtues  of 
the  opium  and  purging  ingredients  being  fuppofed  over-ruled  or  deftroy’d 
in  his  pill,  by  the  alkaline  lalt.  There  are  fome  who  add  both  the 
white  and  black  hellebore,  as  alfo  liquerife  and  laffron,  as  well  as  opium, 
in  the  preparation  of  thefe  pills  ;  fuppofing  that  by  this  means  they 
become  more  antidotal:  but  this  occafions  them  to  prove  fomewhat  eme¬ 
tic.  And,  indeed,  the  pills  publicly  fold  at  Amjlerdam  for  Starkey's ,  be¬ 
ing  taken  over  night,  will  give  a  vomit  the  next  morning. 

4.  Upon  nrft  digeffihg,  and  then  committing  this  foap  to  diftillation 
in  a  glafs  cucurbit,  with  a  gentle  fire,  it  affords  a  kind  of  unctuous,  vo¬ 
latile  lalt,  flicking  to  the  iides  of  the  glafs ;  fo  that  this  procefs  is  ac¬ 
counted  one  of  the  methods  of  rendering  lalt  of  tartar  volatile. 

'  [Z  2] 
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Virtues andufes  5.  The  medicinal  virtues  and  ufes  of  thisfoap  are  much  the  fame  with 
of  the  produc-  thofe  of  that  in  the  foregoing  procefs ;  tho’ this  is  confiderably  lefs 
tm%  {harp,  yet  ftronger,  and  of  a  much  more  heating  and  penetrating  nature  ; 

on  which  account,  it  is  excellent  in  all  colical,  hypochondriacal,  and  ar- 
rhritical  cafes,  where  any  obitrudtions  are  to  be  broke  thorough.  But, 
if  taken  in  too  large  a  dofe,  it  ftimulates  fo  violently  as  to  caufe  a 
diftemper  perfectly  like  the  ancient  gonorrhoea ;  and,  therefore,  ought  to 
be  tifed  with  caution.  But  when  a  great  quantity  of  it  is  required,  or 
a  great  obftru&ion  to  be  removed,  it  ought  to  be  well  wafti’d  thro1  the 
palfages  with  large  draughts  of  fome  emollient  decoction ;  and  thus  it 
may  be  ufed  with  lafety  and  fuccefs. 

.  v-'  '  '  '  ■*  s"  *  1  *  *  *  *■■'  *a  *• f  *  '■  *  ’  •*  -'«  •  .  f  -  .  • ,  .  •  ,  •  «  • 

PROCESS  LXIV. 

Exhibiting  the  manner  of  uniting  the  Soaps  of  the  preceding 

‘Processes  with  alcohol. 

The  procefs.  1.  r~W'y:  0  a  proper  quantity  of  the  f oap  either  of  the  fixty  fecond ,  or  fixty  third 
I  procefs ,  rightly  prepared,  and  well  dried ,  add  a  triple  proportion  of  pure 
alcohol ;  digefl  them  together ,  for  a  few  days ,  and  they  will  intimately 
unite ,  and  compofe  the  lejfer  elixir  of  philofophers  ;  in  which  the  three  active 
vegetable  principles ,  ejfential  oil,  ejfential  fpirit ,  or  alcohol ,  and  fix’d  fait 
s  are  united,  without  any  mixture  of  the  pajjive,  or  unahlive  principles,  earth 

and  water. 

virtues  and  ufes  2.  This  is  by  the  Arabians,  If.  Hollandus,  Lully,  Ripley,  and  others,. 

of  the produc-  called  the  letter  elixir  of  philofophers,  to  diftingiiifh  it  from  the  grand 
one ;  for  making  the  philofophers  ftone,  which  is  prepared  from  metals. 
It  is  of  this  preparation  that  Helmont  fays,  ‘c  If  you  cannot  arrive  at 
“  the  ftone  of  philofophers,  fearch  out  for  the  letter  elixir ;  and  be- 
“  come  pottfefted  of  a  medicine  capable.,  of  curing  all  difeafes.”  ’Tis 
indeed  a  wonderfully  efficacious  medicineTn  abundance  of  cafes ;  but 
not  universal.  "Tis  a  queftion,  whether  it  can  be  with  any  fafety  admi- 
niftred  in  inflammatory  difeafes.  Its  virtue  is  exceeding  penetrative, 
heating  and  detergent,  as  may  be  learnt  by  its  tafte;  whereby  ’tis  fitted 
to  pervade  the  whole  body,  and  diflfolve  away  whatever  it  finds  therein 
of  a  glutinous  nature.  ’Tis  much  more  powerful  than  loaps  alone  (efpecially 
when  prepared  by  long  digeftion,  which  makes  a  more  intimate  union  of  the 
feveral  ingredients ;)  as  being  a  volatile,  oily,  fpirituous,  vegetable  fait,  or 
the  j'int  union  of  the  three  aftive,  or  moft  powerful  and  exalted  pr:n-. 
ciples  without  allay.  It  is  wonderfully-  heating  and  deterging ;  and  a 
fm-all  quantity  of  it,  being  taken  in  the  morning,  with  a  glafs  of  gene¬ 
rous  wine,  will  warm  and  invigorate  the  whole  frame,  and  cleanfe,  and 
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open  all  its  canals.  In  general,  it  has  the  fame  medicinal  virtues  with 
the  former  foaps,  only  in  a  much  higher  degree ;  being,  perhaps,  the 
utmoft  that  vegetables  can  poffibly  afford ;  or  the  art  of  chemiftry  pro¬ 
cure  from  the  vegetable  kingdom. 

3.  Having  now  feen  the  effects  of  fpirit  of  wine,  alcohol,  and  oils 
upon  vegetable  falts ;  our  next  inquiry  muff  be  into  the  adtion  of  fa  Its 
upon  falts j  which  we  (hall  exemplify  in  the  different  treatment  of  tartar. 


CHEMICAL  HISTORY  of 

TARTAR. 


PROCESS  LXV. 

Exhibiting  the  method  of  preparing  foluble,  or  tartariz’d 
Tartar,  other-wife  called  the  Samech  of  Taracelfus. 

,  n. 

l.  r~! V'A  KE  a  fufficient  quantity  of  the  whitefi ,  purejl ,  and  mofi  fining  The  procefs. 

|  tartar ,  ’which  is  that  in  the  large  ft  lumps ;  reduce  it  to  an  impal¬ 
pable  powder ,  and  boil  it  over  a  firong  fire ,  in  fix  or  eight  times  its  own 
quantity  of  clear  rain-water,  till  it  appears  to  be  entirely  diffolved  then,  as  the 
liquor  continues  boiling ,  with  great  care ;  and  only  drop,  by  drop,  at  due  inter¬ 
vals,  let  jail  therein  fitch  a  quantity  of  oil  of  tartar  made  per  deliquium,  as 
after  having  at  each  affufion  excited  a  mofi  violent  ebullition  and  ejfervefcence 
with  very  large  bubbles,  will  at  length  put  a  flop  to  this  phenomenon.  When 
now,  upon  the  affufion  of  a  frejl)  drop  of  oil  of  tartar,  the  ebullition  entirely 
ceafes,  run  the  liquor,  whilfi  it  is  yet  violently  hot ,  thro ’  an  hippocras  bag  ; 
then  ' exhale  it  to  a  pellicle,  and  afterwards  fujfer  it  to  cryfialliz,e  in  the  cold ; 
by  which  means  you,  will  obtain  a  t  art  arid  d  tartar,  that  will  diffolve  in  water , 
or  run  even  by  the  moiflure  of  the  air.  Or,  the  folution  itfelf,  without  being 
exhaled,  may  be  kept  under  the  fame  title  for  medicinal  or  chemical  ufes. 

2.  ’Tis  very  remarkable,  that  the  effervefcence  in  this  procefswou’d  not  obfervat'ms . 
happen,  if  the  alkaline  liquor  were  poured  upon  crude  tartar  that  was  un-  thereon,  -with 
diffolved  ;  the  reafon  whereof  feerns  to  be  this,  that  its  acid  fait  in  fuch  ffiff0'1  u 
a  ftate  is  too  intimately  united  with  the  other  principles  to  admit  thereof. re*Mres' 
Whence  we  may  venture  to  draw  this  general  conclufion,  that  thofe 
falts  which,  whilft  they  remain  folid,  or  undiffolved  in  the  cold,  will 
caufe  no  ebullition  with  fix’d  alkalies,  may  yet  readily  do  it,  and  ftrongly, 
when  applied  together  in  a  ftate  of  heat  and  fluidity.  The  oil  of  tartar 
here  muft  be  carefully  dr.op'd  in  fo  long  as  it  makes  any  ebullition ;  and 
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the  affufion  thereof  fhcu'd  immediately  be  ftop’d,  as  (con  as  ever  the 
liquor  remains  quiet,  or  free  from  that  difturbance  the  drops  of  the  li¬ 
quid  alkali  before  created;  but  if  you  ceafe  the  affufion  before  this 
point  of  time,  the  compound  liquor  will  prove  acid,  on  account  of  the 
predominancy  of  the  crude  tartar  which  is  acid:  and  on  the  contrary,  if 
more  oil  of  tartar  be  added,  after  the  ebullition  ceafes,  the  liqu  r  w  11 
become  of  an  alkaline  nature,  from  the  over-proportion  of  the  fluid 
alkali. 

Nature  if  the  3.  This  preparation  goes  pretty  commonly  by  the  name  of  the  Samech 

KrTprccets  Paracelflis ;  but  I  greatly  queition,  whether  it  be  really  that  extraor- 

1 1  *  dinary  medicine,  by  means  whereof  he  declares  he  cou’d  cure  all  kinds 

of  wounds,  without  bringing  them  to  fuppuration ;  tho'  it  muff  be  ac¬ 
knowledg'd,  that  Hebnont  wou’d  have  his  tincture  of  fait  of  tartar  pafs 
for  the  Samech  of  Paracelfus.  There  is  this  extraordinary  in  the  prepa¬ 
ration  hereof,  that  an  uncommon  tranlmutation  is  here  made  of  the 
tartar,  by  its  own  fix'd  fait ;  which  alters  its  nature,  and  makes  it 
neutral,  or  neither  acid,  nor  alkali.  Tartar  is  a  body  very  hard  of 
itfelf  to  diffolve,  and  opens  not  but  to  a  large  proportion  of  boiling 
water  ;  for  cold  water  will  not  diffolve  it :  ’tis  like  wife  fo  folid  and  durable, 

as  to  remain,  perhaps,  for  a  hundred  years,  or  more,  undiifolved 

in  wine;  and  yet  even  this  ftrong  body,  by  the  admixture  of  a  little 
of  its  own  alkaline  fait,  is  in  the  prefent  procefs  render’d  potable, 
and  fo  foluble,  as  fcarce  to  be  kept  from  fpontaneoufly  relenting  in 
a  well  clofed  glafs ;  whence  it  has  alfo  obtain’d  the  name  of  foluble 
Tartar. 

Medicinal  zir-  4-  By  this  mixture  of  the.effential  fait  of  a  vegetable  with  its  own 
tues,  and  che-  fix’d  alkali,  an  admirable  new  fait  is  produced,  endow’d  with  laxative, 
mual  ufes  of  purgative,  attenuating,  aperitive,  fudorific,  diuretic,  and  antihyfteric  vir- 
t je  pro.  a  ion.  tues>  jc  an  excellent  purge  in  hypochondriacal  cafes,  and  does  not 
leave  the  body  bound  up  afterwards ;  for  which  reafon  ’tis  likewife 
ferviceable  in  coftive  habits,  or  fuch  as  go  to  flool  but  feldom.  It  alfo 
excellently  attenuates,  and  cleanfes  away  vifeid  phlegm;  and  might,  per¬ 
haps,  be  made  the  balls  of  a  medicine,  to  bring  away  fand,  or  the  matter 
that  forms  the  ftone  in  the  kidneys.  'Tis  good  in  all  lplenetic,  and  me¬ 
lancholic  diforders,  and  an  extraordinary  medicine  in  the  jaundice,  tho* 
grown  inveterate;  as  likewife  in  all  ulcerous  cafes,  attended  with  foul 
or  purulent  matter ;  being,  perhaps,  one  of  the  moft  efficacious  falts  af¬ 
forded  by  chemiftry.  To  anfwer  thele  purpofes,  it  may  fafely  be  given 
alone,  being  inoffenfive  to  the  tafte,  and  neither  alkaline  nor  acid,  from 
the  quantity  of  a  dram  to  that  of  half  an  ounce,  or  more;  or  diffolved 
in  any  proper  vehicle.  Thus,  in  cafe  of  the  gravel,  for  inftance,  it  may 
be  drank  in  the  morning,  with  a  large  quantity  of  whey,  or  other  diu¬ 
retic  liquor ;  and  fo  of  the  reft.  But  if  it  be  defign’d  as  a  cathartic, 
its  dofe  maybe  gradually  increafed,  from  day.  to  day,  till  it  has  its  full 
effect.  Befides  its  particular  medicinal  virtues,  it  is  alfo  an  incomparable 
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ntenflrunm  to  diffolve  vegetable  fubftances,  and  efpecially  fuch  as  are  of 
a  very  tenacious  or  glutinous  nature,  or  ether  wife  very  hard  to  open : 
for  by  means  of  this  preparation,  they  may  be  made  readily  and  per¬ 
fectly  to  join  with  an  aqueous  or  fpirituous  liquor.  Thus  the  tenacious 
body  of  myrrh,  which  is  fo  difficult  of  folution,  being  once  intimately 
penetrated  with  this  fait,  becomes  almoft  totally  foluble  in  fpirit  of 
wine,  fo  as  prefently  to  afford  a  rich  and  noble  tinCture :  which  may 
feem  a  kind  of  myftery  to  fome  chemifts,  who  know  by  experience  that 
fix’d  alkali,  applied  to  this  gum,  binds  up  the  furface  thereof,  and  turns 
it  as  it  were  into  a  kind  of  cruft,  which  prevents  its  yielding  a  laudable 
tincture.  In  fhort,  it  feems  to  be  of  a  more  penetrating  nature,  and 
diftolves  much  more  readily  and  expeditioufly  than  other  eflential  falts,. 
which  ufuaily  require  a  considerable  degree  of  heat,  and  a  large  propor¬ 
tion  of  water  before  they  will  unlock. 

PROCESS  LXVI. 

’Exhibiting  the  manner  of  preparing  Regenerated  Ta  rta  r,  or 
the  Terra  foiiata  Tartari  of  the  philosophers 3  other  wife  called 
the  purging  Sait  of  Sennertus. 

i.  T)UT  a  proper  portion  of  the  Jlrong  fix'd  alkali  of  tartar ,  firft  made  The  procefs. 

jf  very  dry  by  heat ,  into  a  large  and  clean  glafs  vefiel ,  and,  by  degrees , 
pair  upon  it  any  quantity  of  the  JlrongcJl  dijlill'd  vinegar ,  at  pie  afire,  fup- 
pofe  in  all  about  feven  or  eight  times  its  own  weight,  and  by  (baking  the  glafs,. 
cr  other  wife,  mix  them  well  together.  'This  djfujion  being  made  at  due  inter¬ 
nals,  a  very  fmall  and  Jbort-liv'd  ebullition  will  at  firft  appear $  but,  as  more 
vinegar  comes  to  be  poured  on  the  fait,,  the  ebullition  will  be  the  greater ,  lafb 
the  longer,  and  fill  continue  increafing  both  in  magnitude  and  duration ,  as 
frejh  vinegar  is  addedy  and  the  matter  fitrrd  about .  Continue  thus  to  pour 
in  vinegar  at  the  expiration  of  each  ebullition ,  till  the  phenomenon  can  no 
longer  be  excited,  even  by  motion,  or  /baking  the  glafs,.  and  by  this  means , 
after  tl  e  whole  has  flood  to  fettle,  and  depofited  its  fee  eg  you  will  ob¬ 
tain  a  pure ,  tranfparent,.  fcentlefs  liquor ,  which  is  neither  acid ,  nor  al¬ 
kaline,  but  of  a  fbarp,  piercing  tajle  peculiar  to  itfelf.  Filtre  the  liquor 
or  decant  the  clear  part,  and  dtfhll  it  in  a  retort  almoft  to  drynefs  j  and. 
in  the  operation  the  following  phenomena  will  offer,  (r.)  A  quantity  of 
pure,  and  fcemingly  elementary  water  will  come  over,  without  either  feent 
cr  tajle.  (z.)  The  body  of  the  liquor ,  which  was  before  tranfparent,  os' 
limpid,  will  begin  to  change  its  colour,  and  continue  to  do  it  every  mo¬ 
ment,  fo  as  at  length  to  appear  of  a  blackifb  brown,  (g)  A  grefs,  thicks 
unFliious  liquor ,  in  colour  between  black  and  red ,  and  of  a  particular  oily, 
alkaline  tajle ,  will  remain  behind  at  the  bottom,  of  the  retort.  ( 4.J  To 
this  remainder  of  the  firfl  di filiation,.  again  pour ,  by  degrees ,  a  fujjicient 
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quantity  of  difiill'd  vinegar  4  and  the  ■phenomena  of  the  ehul.ition  will  happen , 
before ,  till  the  matter  be  faturated  fo  as  not  to  bubble,  even  when  briskly 
fiirr'd.  ‘Then  again  free  the  mixture  from  its  feculent  part,,  and  commit 
the  pure  to  di filiation ,  as  before  :  and  again,  infipid  water  will  rife,  and 
a  thick,  unCtuous,  dark-colour' d  liquor  be  left  behind.  (5.)  Continue  thus 
to  repeat  the  procefs,  till  the  fpirit  of  vinegar  comes  over  as  firong  as  it 
was  at  fir  ft  poured  on ;  which  will  be  an  indication ,  that  the  fait  is  thoroughly 
faturated  with  acid  $  and,  at  length x  dry  the  remainder  over  a  gentle  fire , 
to  prevent  the  exhalation  of  the  oil  •  and  there  will  remain  at  the  bottom 
a  fait  of  a  colour  between  black  and  red,  of  a  mofi  fharp  and  piercing 
nature,  very  particular  in  its  tajle,  faponaceous ,  or  of  an  aperitive,  medi¬ 
cinal  virtue,  and  alrnojl  totally  volatile  with  a  confiderable  degree  of  heat  5 
but,  if  urged  with  a  firong  fire,  the  major  part  of  it  turns  to  a  true  in¬ 
flammable  red  oil  5  and  when  dried  in  a  glafs  vejfcl  with  a  more  moderate 
heat,  and  puffer' d  to  cool,  it  runs  together  like  a  mafs  of  melted  filver ,  ai:dt 
like  talc,  becomes  feparable  into  thin  plates,  that  arc  again  fufible  by  fire . 
Whence  we  fee  the  reafon  why  the  ancients  called  it  Terra  foliat.i  Tartari. 

The  cautions  it  2.  The  circumftances  deferibed  in  this  procefs  are  to  be  carefully  ob- 

requires.  ferved,  in  order  to  render  it  fuccefsful.  Particularly,  the  fire  employ’d 

in  the  exhalation  muft  be  very  foft  and  gentle ;  otherwife  the  oil  might 
eafily  be  evaporated,  or  the  whole  quantity  of  fait  driven  away.  The 
faeces  depofited  by  the  mixture  of  the  fait  and  vinegar,  are  here  to  be 
laid  afide,  as  ufelefs  or  detrimental  in  the  operation.  Thefe  feces  will 
be  found  at  the  bottom  of  the  containing  veffel,  tho’  the  tartar  employ’d 
were  ever  fo  pure ;  but  from  whence  they  fhou’d  proceed  is  very  hard 

to  fay.  As  foon  as  ever  the  liquor  to  be  diftill’d  comes  to  be  heated,  a 

great  ebullition  will  arile;  which,  however,  is  not  to  be  aferibed  to  the 
action  of  the  fire,  but  to  the  fait ;  and  after  this,  the  liquor  pafles  fuc- 
celfively  thro’  all  the  degrees  of  colour,  from  limpid  to  dark-brown,  or 
a  kind  of  black.  The  name  of  philofophical  earth  feems  given  to  the  I  a  ft 
produ&ion  of  our  procefs,  on  account  of  its  being  taken  for  a  kind  of 
nutritive  matter,  ufeful  in  the  preparation  of  the  philofophers  (tone, 
which  is  fuppofed  to  grow  from  hence,  as  a  plant  does  out  of  the 
ground.  It  likewife  goes  by  the  name  of  the  purging  fait,  or  tartar  of 
SennertUs ,  becaufe  it  was  by  him  efteem’d  a  very  uncommon  and  extra¬ 
ordinary  medicine  to  cleanfe  the  body. 

its  chemical  3 .  The  procefs  itfelf  fupplies  us  with  a  general  method  of  regene- 
rating  Talcs  from  alkali  and  acid ;  for  it  fucceeds  as  well  in  the  foflil,  as 
the  vegetable  kingdom  ;  with  this  only  difference,  that  the  falts  thus 
made  from  minerals  become  more  fixed  than  thofe  from  vegetables. 
It  is  a  very  fruitful  experiment,  and  furnifhes  feveral  obfervations,  which 
appear  as  lo  many  chemical  paradoxes.  For,  (1.)  the  ebullition,  or,  as  it 
-wiay  improperly,  be  called,  the  effervefcence  here  made,  inftead  of  heating, 
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really  increafes  the  coldnefs  of  the  liquor,*  and  that  in  proportion  to  the 
quantity  of  motion  excited;  fo  that  the  inoft  violent  ebullition  (hall 
caufe  the  moft  intenfe  degree  of  cold  ;  as  is  manifeft  by  the  thermometer; 
whilft  yet  it  is  generally  allowed,  that  attrition  is  produ&ive  of  heat; 
which  in  effedt  is  the  cafe  in  other  kinds  of  effervefcence.  (2.)  The  fe- 
cond  affulion  of  the  vinegar  upon  the  fait  excites  a  greater  ebullition  than 
the  firlf,  the  third  a  greater  than  the  fecond,  and  fo  up  to  the  fifth  or 
fixth,  or  till  the  point  of  faturation  be  gained  ;  which  is  dire&Iy  con-  _ 
trary  to  what  happens  in  the  mixture  of  other  falts  of  an  oppolite  na¬ 
ture  j  for  we  commonly  find  that  thefe  operate  the  more  violently  upon 
one  another,  or  caufe  the  greater  effervefcence,  the  ftronger  they  arere- 
fpe&ively;  but  in  the  prefent  cafe,  the  weaker  the  fix’d  alkali  is  made  by 
mixing  with  the  acid  liquor,  the  greater  ebullition  is  excited,  till  at 
length  the  fait  has  imbibed  its  fill;  which  M.  Homberg  remarks  for  a 
wonderful  phenomenon,  as  being  contrary  to  the  general  opinion  of 
chemifts,  who  have  given  it  as  a  rule,  that  the  fironger  the  fixed  alkali 
is,  the  greater  will  be  the  ebullition  ;  whereas  we  learn  from  our  expe¬ 
riment,  that  an  alkali  may  be  too  ftrong  to  give  the  appearance  of  an 
effervefcence  with  an  acid.  (3.)  The  mixture  by  diftillation  affords  a 
large  proportion  of  pure  water;  all  that  is  acid  in  the  compofition 
remaining  at  the  fame  time  fix’d  in  the  alkaline  fait:  fo  that  what  we 
call  by  the  name  of  acid  fpirits  have  an  improper  appellation,  being  in 
reality  no  more  than  acid  falts  diffolved  in  water,  and  that  in  a  very  fmal! 
proportion.  It  is  probable,  that  all  the  acid  or  faline  matter  which  com- 
pofes  vinegar,  amounts  not  to  more  than  a  two  hundredth  part  of  the 
whole ;  as  appears  by  the  quantity  of  water  which  may  be  drawn  from 
it  by  repeated  diftillation.  (4.)  Laftly,  a  large  part  of  terra  foliata  may 
by  heat  be  reduced  to  an  inflammable  oil ;  as  I  found  to  my  coft,  upon 
trying  to  fublime  half  a  pound  thereof ;  and  this  feems  as  great  a  para¬ 
dox  as  any  of  the  former.  For,  how  is  it  poflible,  one  might  fay,  that  a  fix’d 
fait,  which  for  the  fpace  of  many  hours  has  been  expofed  to  a  moft  violent 
fire,  that  muft  needs  confume  its  undhious  part,  if  it  had  any,  and 
render  it  exceedingly  dry  and  lean ;  and  the  fpirit  of  vinegar,  a  liquor 
allow’d  to  be  the  leaft  unduous  of  all  that  are  in  nature,  fhou’ci,  by  their 
mixture,  and  the  treatment  of  our  prefent  procefs,  afford  fo  large  a 
quantity  of  oil?  To  this  it  may  be  anfwer’d,  that  the  oil  thus  obtain’d 
was  latent  in  the  acid  fait  of  the  vinegar ;  or  elfe  we  muft  fay,  that  it 
was  produced  de  novo,  from  a  body  in  which  it  did  not  before  refide ; 
or  laftly,  which  is  fomewhat  hard  to  fuppofe,  that  it  was  latent  in  the 
fix’d  alkali.  And  that  oil  may,  in  a  wonderful  manner,  be  concealed  in 
liquors,  fo  as  not  to  be  difcover’d  but  by  fome  fuch  method  as  this, 
appears  probable  from  hence,  that  having  let  fome  pure  fpirit  of  box¬ 
wood,  in  which  no  oil  at  all  appear’d,  ftand  for  the  fpace  of  two  years, 
it  at  length  depofited  a  large  quantity  thereof.  And  that  vinegar  itfelf 
contains  a  proportion  of  oil,  appears  from  its  colour,  which,  tho’  diluted 
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by  the  large  proportion  of  water  wherein  the  acid  fait  is  diffolved,  will 
be  made  more  manifeft,  by.  exhaling  its  aqueous  part,  upon  which  the 
remaining  liquor  will  become  of  a  full  red  ;  and  therefore,  it  muft  necef- 
farily  participate  of  oil,  becaufeit  is  to  this  that  all  the  colours  of  bodies 
are  owing ;  for,  neither  pure  fait,  pure  water,  nor  pure  earth  have  any 
colour  at  all.  Hence  we  may  obferve,  that  lpirit  of  vinegar  is  not  a  fimple, 
but  a  particular  oily  acid,  unlike  to  fpirit  of  nitre,  fpirit  of  fea-falt, 
fpirit  of  vitriol,  &c.  all'  which  will  afford  no  oil,  when  mix’d  with  the 
fix’d  alkali  of  tartar.  And  thus  likewife  Saccharum  Saturni ,  which 
is  prepared  from  vinegar  and  lead,  appears  to  contain  a  large  quan¬ 
tity  of  this  kind  of  oil.  For,  fcarce  any  body  will  pretend,  that 
lead  contains  a  fulphur  loluble  by  vinegar,  which  being  thus  converted 
into  oil,  may  come  over  in  that  form  upon  diftilling  the  Saccharum  Sa- 
turni.  We  therefore,  venture  to  affert,  that  there  may  be  latent  oils 
in  acid  bodies. 

its  phyftcal and  4-  The  chemical  and  philofophical  ufes  of  this  experiment  are  very  con- 
tnediciml  ufes,  fiderable.  It  lets  us  into  the  method  of  rendering  fait  of  tartar  volatile; 

tr\vir~  of  preparing  an  admirable  menftruum  for  vegetable  fubftances  fcarce 
duclions. e  ^°~  other  wife  diffolvable  ;  the  opinion  of  the  ancient  chemifts  as  to  acetum 
radicatum ;  the  manner  of  converting  the  fpirit  of  vinegar  into  oil ;  the 
nature,  production,  and  change  of  colours,  taftes  and  odours ;  fluidity, 
fixednefs,  volatility,  and  cold  effervefcence ;  and  laftly,  it  fupplies  us 
with  a  method  of  obtaining  a  compound  faponaceous  fait,  that  is  neither 
acid  nor  alkaline.  A  volatile  fait  of  tartar  has  by  many  been  treated  as 
a  chemical  non-entity  ;  but  by  our  prefent  experiment  it  appears  to  be 
no  fiction.  Thus  I  remember  I  once  loft  a  whole  pound  of  fait  of  tar¬ 
tar,  which  had  been  thoroughly  drench’d  with  vinegar;  whilft,  with  fome 
other  view,  it  was  too  long  detain’d  in  the  fire.  By  means  of  our  pre¬ 
paration,  we  can  readily  make  a  menftruum  capable  of  diffolving  even 
myrrh,  gum-lac,  gum-hedera,  or  the  like  glutinous  vegetable  fubftances, 
with  a  gentle  heat,  which  is  otherwife  exceeding  difficult  to  effect.  The 
ancients,  and  particularly  the  Arabians ,  have  wrote  a  great  deal  about 
the  acetum  radicatum.  Many  are  of  opinion,  that  is  no  more  than  vi¬ 
negar  feveral  times  drawn  over  from  fait  of  tartar ;  and  at  length  united 
with  it.  But  Zwelfer  is  merry  with  this  conceit ;  being  pofitive,  that  the 
virtues  of  both  are  deftroy’d  by  the  operation.  There  is  indeed  fome 
truth  in  the  aflertion  ;  but  Z welfer  concludes  too  haftily ;  for  the  ancients 
never  pretended,  that  the  vinegar  was  made  (harper  by  this  means;  but 
only,  that  it  was  by  this  union  fix’d  in  its  own  root,  from  whence  it  had 
its  rife ;  on  which  account  they  gave  it  the  name  of  radicated  vinegar, 
and  fuppofed  it  to  be,  tho’not  more  acid  or  alkaline,  yet  a  much  more  noble 
menftruum,  or  medicine,  than  either  vinegar  or  tartar  alone.  And  indeed, 
-its  medicinal  virtues  are  exceeding  great;  for,  by  its  faponaceous  quality,  it 
■opens  all  the  obftruCtions  of  the  vifcera ,  more  effectually  than  any  other 
medicine  hitherto  difcovei’d  :  and  fchirrous  cafes  themfelves  give  way 
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to  it.  I  have  myfelf  feen  furprizing  things  perform’d  by  .its  means,  par¬ 
ticularly  in  fcirrhofities,  and  even  in  that  of  the  liver,  which  it  gradually 
diffolves,  and  wears  away  with  great  eafe  and  fafety;  as  ading  without  . 
acrimony.  ’Tis  alfo  excellent  in  diforders  of  the  eyes ;  being  fitted  to 
take  or;  films  or  fpecks  therein,  cleanfe  .the  parts,  and  cure  luch  cata- 
rads  as  are  not  grown  inveterate.  And  from  this  foundation  Minderc - 
ms  has  a  collyrium,  prepared  with  fal-ammoniac  and  diftill’d  vine¬ 
gar,  which  Zivelfer.  has  fpoiled",  by  attempting  to  corred  and  improve  it. 

Thus  I  remember,  a  chemift  was  once  furprized  at  my  prefcribing  a 
mixture  of  fait  of  tartar  and  fpirit  of  vinegar,  as  if  they  had  been  de- 
ftrudive  of  each  o^her ;  whilft  my  intention  was  to  order  foinething  that 
~  fhou’d  have  a  faponaceous  and  refolving  virtue.  The  changes  of  colour, 
obfervable  in  the  diftillation  of  the  liquor,  were,  doubtlefs,  caufed  fo  gra¬ 
dually  by  the  increafe  of  the  proportion  of  the  latent  oil  in  the  mix- 
.  ture,  with  refped  to  the  remaining  quantity  of  water ;  which  every  mo¬ 
ment  gave  the  oil  a  greater  opportunity  to  manifeft  itfelf,  upon  which 
all  colours  depend.  Our  experiment  likewife  furnifhesus  with  a  remark¬ 
able  inftance,  how  far  fluidity,  fixednefs,  and  volatility  depend  upon 
mixture,  or  a  mechanical  alteration  in  the  parts  of  the  bodies  concern’d. 

Fix’d  alkaline  and  faline  bodies  require  aftrong  heat  to  make  them  flow; 
but  our  preparation,  confifting  of  them  and  vinegar,  runs  like  wax,  almoft: 
as  foon  as  ever  it  feels  the  fire.  This  great  diloofition  of  our  prepara¬ 
tion  to  flow  with  heat,  and  the  refemblance  it  bears  to  talc,  gave  occa- 
fion  to  Tachemus  to  pretend  he  cou’d  diffolve  that  hard  intradable 
body ;  and  by  this  artifice  he  impofed  upon  feveral,  till  at.  length  the 
cheat  was  difcover’d  by  the  prince  of  Holface.  On  the  other  hand,  the 
•  acid  of  the  vinegar,  which  was  volatile  before,  is  by  the  operation  fo 
fix’d  in*  the  tartar,-  that  nothing  but  pure  water  comes  over  in  the  diftil¬ 
lation;  yet  when  the  remaining  matter  comes  to  be  filtred,  cryftalliz’d, 

.  and  difl'olv’d  again,  in  order  to  make  a  pure  white  talc,  ’twill  almoft 
totally  evaporate,  tho’  it  before  endured  a  ftronger  fire.  Thus,  whilft  I 
once,  by  this  means,  endeavour’d  to  give  a  whitenefs  to  this  fait,  I  loft 
almoft  the  whole  quantity  in  the  fecond  operation.  The  obfervation  of 
the  thing  was  firft  made  by  Bauhin ;  and  I  here  think  proper  to  repeat 
1  it,  becaufe  Sennertus  inadvertently  direds  us  to  depurate  the  fait,  I  know 
not  how  many  times,  after  this  method,  in  order  to  make  it  white. 
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PROCESS  LXVII. 

'Exhibiting  the  manner  of  diffohing  Tartariz’d  Tartar*  or 
making  a  Tincture  thereof  in  alcohol \  by  digeftion. 

The  procefs ,  i.  0  (i  fujficient  quantity  of  the  cryflals  of  tartariz,ed  tartar ,  gently  dried , 
I  reduced  to  fine  powder,  and  put  into  a  tall  glafs ,  pour  fo  much  pure 
alcohol ,  prepared  with  fix’d  alkali ,  as  will  fwim  the  breadth  of  two  fingers 
above  it,  and  digefit  them  together  with  a  heat  fujficient  to  make  them  fimmer  j 
by  which  m;ans ,  a  folution  will  be  made ,  and  a  fat,  fpicy  flavour’d,  gold - 
colour’d  tinclure  obtain’d ;  which  being  poured  off,  and  a  frefb  parcel  of  alcohol 
added  to  the  remains,  and  the  operation  repeated,  there  will,  at  length,  be  left 
nothing  but  a  perfeBly  white  cryflalline  fait,  adhering  to  the  fides  of  the  veffel. 

in  chemical  2.  This  procefs  (hews  us  a  method  of  purifying  and  whitening  falts, 
ufcs.  and  freeing  them  from  their  oil ;  namely,  by  extradting  their  tinging  or 

undtuous  parts  with  alcohol.  And  as  in  digeftion,  the  foluble  tartar 
here  unites  with  the  fpirit  into  a  foftifti  kind  of  fubftance  like  wax  ; 
thofe  are  miftaken  who  aftert,  that  fait  of  tartar  cannot  be  brought  into 
fuch  a  form  with  alcohol. 

MeJiftnal  vir-  3*  This  tindfcure  is  of  a  faponaceous,  aperitive,  and  aromatic  heating 
mes  of  the  pro-  nature;  and  principally  recommended  for  the  cure  of  frefti  wounds; 
dycTm.  they  being  touched  therewith  once  in  the  fpace  of  twenty-four  hours : 

when  fo  ufed,  ’tis  faid  by  the  elder  Helmont  to  prevent  their  fuppuration^ 
and  heal  them  without  a  (car. 
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:  PROCESS  LXVIII. 

•Exhibiting  the  manner  of  dlffolving  Regenerated  TARTAR,  or 
making  a  tincture  thereof  in  alcohol. 

I .  rri  0  a  proper  quantity  of  regenerated  tartar ,  carefully  dry  d  before  a  The  procefs . 

1  gentle  fire ,  pour  as  much  pure  alcohol  as  will  cover  it  to  the  breadth 
of  two  or  three  fingers  ;  then  digefi  them  together  with  a  foft  heat ,  and  by  that 
means  there  will  be  made  a  tinBure ,  or  almofl  total  folution  of  the  fait ,  in 
the  form  of  a  red ,  unBuous ,  faponacecus ,  acid  and  fpirituous  liquor  ;  only  a  very 
fmall  quantity  of  faces  remaining  at  the  bottom. 

2.  This  procefs  gives  us  another  method  of  intimately  uniting  vola- Its  chmicd 
tile,  fermented,  acid  falts,  with  the  fix’d  alkaline  ones,  by  the  interposition1^* 

of  a  pure  vegetable  fulphur,  fo  as  to  form  a  compound,  volatile,  oily, 
and  faline  fpirit  ;  which  alfo,  as  well  as  the  production  of  the  Sixty 
fourth  procefs,  is  therefore  call’d  the  lejfer  medicated  elixir  of  philofophers ; 
the  difference  only  confiding  in  here  fubftituting  acid  for  oil. 

3.  The  tindure  of  regenerated  tartar  is  a  noble  medicine  in  cafe  0 fits  mtdiciiuL 
obftrudions  ;  and  may  at  all  times  be  exhibited  with  the  utmofl:  fafety,  w-ff- 
tmlefs  the  diforder  be  attended  with  an  inflammation,  or  the  confli- 

tution  be  naturally  hot-  It  powerfully  refolves  all  fcirrhous  and  flru- 
mous  fwellings,  or  indurations  of  the  glands;  and  may  be  of  fervice 
in  the  gout  and  dropfy,  provided  the  vifcera  are  not  corrupted.  It 
is  of  an  exceeding  penetrative,  yet  inoffenfive  nature  ;  ading  with  the 
greatefl:  gentlenefs  and  eafe,  either  as  a  fudorific,  diuretic  or  cathartic ; 
as  it  fhall  be  determin’d  by  the  virtue  of  the  vehicle,  or  medicine, 
along  with  which  it  is  given.  It  may  be  taken  in  the  quantity  of  a 
dram  for  a  dofe,  in  the  fame  manner  as  was  formerly  mention’d  of  the 
fait  of  T’achenius.  The  only  inconvenience  that  attends  it  is  its  coftli- 
nefs ;  which  renders  it  lefs  generally  ufeful.  Inffead  of  it  may  be  em¬ 
ploy’d,  for  thofe  of  narrow  circumftances,  the  filtred  folution  of  pot- 
afhes,  made  by  heat,  with  twenty  times  its  own  quantity  of  vinegar ; 
which  is  an  admirable  medicine,  being  ufed,  by  way  of  fomentation,  in 
fcrophulous  and  fcirrhous  tumors.  But  care  muft  be  had  in  the  prepa-  ' 
ration  fully  to  faturate  the  fait  with  acid,  otherwdfe  it  w ill  excoriate  the 
part  to  which  it  comes  to  be  applied. 
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PROCESS  LXIX. 

Exhibiting  the  manner  of  preparing  Harvey  \r  Tindture  of  Salt  of 
TARTAR,  with  rectify' d fpirit  of  wine . 


I.  ”1  "1  P  0  N  a  proper  portion  of  fait  of  tartar ,  calcined  to  a  perfect  fix'd 
alkali ,  and  reduc'd ,  whilfl  thorowly  dry ,  to  a  powder ,  and  put  into 
a  tall  glafs ,  pour  twelve  times  its  quantity  of  fpirit  of  wine ,  that  has  been  only 
once  reBiffd  ;  and  boil  them  together ,  with  a  gentle  heat ,  for  the  fpace  of 
thirty  fix  hours  :  by  this  means  there  will  be  obtain'd  a  deep  red,  or  black  co¬ 
lour'd  tincture,  1 of  a  penetrating,  alkaline ,  and  lixivious  nature  ;  which,  by  a 
gentle  inclination  of  the  veffel ,  is,  when  cold,  to  be  poured  of,  or  otherwife  fe- 
parated,  as  by  the  filtre ,  from  the  imperfeSlly  diffolv'd  fait-,  that ,  in  a  fluid  form , 
will  remain  behind. 

2.  My  method  of  preparing  this  tindfure,  is  in  a  very  tall  glafs,  with 
the  heat  of  my  wooden  digefting-furnace';  which  does  not  exceed  that 
of  the  body  of  a  man  in  health.  It  is  call’d  by  the  name  of  Harvey, 
only  becaufe  that  learned  phyfician  of  London  heartily  recommended  and 
fuccefsfully  prefcrib’d  it  ;  being  originally  the  invention  of  J °aracelfus> 
and  one  of  his  principal  fecrets. 

3.  This  tindfure  is  accounted  a  noble  detergent  medicine  ;  the  fpirit  of 
wine  adtually  diffolving  a  confiderable  part  of  the  fix’d  alkali.  It  is  ufeful 
chiefly  in  fuch  habits  as  abound  with  acid  humors  and  vifcid  phlegm ; 
or  in  thofe  cafes  where  obftru&ions  in  the  vifcera  are  to  be  removed, 
or  the  thick  offending  juices  to  be  forc’d  thro’  the  kidneys,  or  thrown 
off  in  fvveat,  or  infenfible  perfpiration.  Thus  it  is  fuccefsfully  ufed  by 
hypochondriacal,  leucophlegmatic  and  dropfical  perfons ;  in  thegreen-fick- 
nefs,  fcirrhous  tumors,  the  fcurvy,  and  all  thofe  diflempers  which  pro¬ 
ceed  from  a  cold,  acid,  phlegmy  or  depauperated  blood,  that  blocks  up 
the  canals.  For  the  fame  reafon  it  admirably  deterges  old  ulcers,  whe¬ 
ther  external  or  internal,  even  thofe  of  the  lungs ;  provokes  the  appe¬ 
tite,  flrengthens  the  ftomach  and  inteflines,  helps  to  difcharge  their 
faeces ;  and  in  fhort,  it  may  be  made  ferviceable  in  every  cafe  that  is  not 
attended  with  an  inflammatory  difpofition  ;  being  determin’d  and  'fitted 
for  the  purpofe  by  the  particular  vehicle,  or  other  ingredients,  with  which 
it  is  given.  It  may  be.  taken  in  the  quantity  of  two  or  three  drams 
for  a  dofe,  twice  or  thrice  a  day.  Dr.  Harvey  orders  a  fpoonful  of  it 
at  a  time,  in  the  dropfy,  fcurvy,  and  phthific,  if  the  patient  be  weak, 
and  the  juices  acid,  mix’d  along  with  fome  foft  fort  of  wine,  hydro- 
mel,  or  mead  ;  and  the  dofe  to  be  repeated  three  or  four  times  in  a 
day  :  by  which  means  he  recover’d  abundance  of  hydropical  patients; 
the  medicine  bringing  away  an  incredible  quantity  of  urine.  It  might 
Hkewife  be  mix’d,  for  taking,  with  honey,  or  any  opening  fyrup,  not  * 
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To  acid  as  to  caufe  an  ebullition  therewith,  as  the  fyrup  of  the  five  opening  • 
roots,  or  the  like  ;  which  is  a  convenient  manner  of  exhibiting  it  in  drop- 
fica!  cafes.  And  when  thus  repeated  in  fmall  dotes,  as  that  of  a  dram 
or  two,  feveral  times  a  day,  it  wonderfully  improves  a  vapid  blood,  dif- 
folves  away  the  mucus  that  obftru&s  the  vefl'els,  and  gives  warmth  and 
vigor  to  the  whole  body. 


PROCESS  LXX. 

Exhibiting  the  manner  of  preparing  HelmontV  Tin&ure  of  Salt 

ofTARTAR,  with  alcohol . 


I.  tT AKE  any  quantity  of  'white,  crude  tartar,  in  the  lump ,  wrap  it  up  The  proccfs. 

1'  in  thick  cap-paper ,  firfi  made  a  little  moifi,  and  lay  the  whole  upon 
an  iron- plate,  plac'd  upon  a  Jiratum  of  live  coals ;  then  build  up  a  clear  fire 
all  around  the  plate ,  and  gradually  heighten  it  to  the  firongefi  degree ;  by  which 
means  the  kindled  matter  will  at  length  be  made  to  flow,  and  unite  into  one 
white,  fpongy  mafs  ;  which  being  detain'd ,  for  the  fpace  of  half  an  hour ,  in 
the  fame  degree  of  heat ,  is  call'd  by  the  name  of  calcin’d  tartar.  (2-)  When 
the  coals  below  the  plate  are  confum’d  to  ajhes,  take  away  the  furrounding  fire, 
and,  with  a  pair  of  tongs,  remove  the  calcind  tartar.,  or.  hard  faline  mafs, 
which  will  be  noiv  reduc'd  to  little  more  than  a  fourth  of  its  original  weighty 
and  diffolve  it  in  hot  water  ;  filtre  the  folution,  and  exhale  it  in  an  iron-veffel, 
over  a  firong  fire,  towards  the  end  of  the  operation ;  keeping  it  continually  fiir - 
ring  with  an  iron  fpatula ,  or  ladle,  till  there  remains  nothing  behind  but  a  very 
dry  and  fnowwhite  fait ,  call'd  by  Helmont  the  principal  of  fix'd  alkalies , 
but  vulgarly  the  common  fait  of  tartar  depurated  ;k.  (3.)  With  this  fait  of 

tartar  fill  a  clofe ,  firong  crucible,  and,  with  the  gradual  heat  of  a  wind- fur¬ 
nace,  keep  it  continually  flowing  for  the  fpace  of  fix  or  eight  hours,  or  till  it 
becomes  of  a  brown  colour',  then  prefently  pour  it  out  into  a  metalline  mortar, 
that  has  firfi  been  made  exceeding  hot  and  dry ;  and  thus,  with  a  heated  me¬ 
talline  pefile ,  reduce  it  into  as  fine  a  powder  as  is  poffible.  (4.)  Put  this 
powder ,  whilfi  it  is  yet  very  dry  and  hot,  into  a  tall,  well  heated  and  well  dry' cl 
glafs,  with  a  fiender  neck,  and  pour  upon  it  pure  heated  alcohol  enough  to 
float  five  or  fix  fingers  breadth  above  it  the  alcohol,  upon  this ,  will  be  drank 
iu  by  the  fait,  with  fuch  a  kind  of  noife  as  that  made  by  the  flaking  of  lime 
with  water ,  Then  boil  them  together  over  a  foft  fire ,  fifr  the  fpace  of  thirty- fix 
hours ,  and  by  this  means  a  deep  red  tinElure  will  be  exraSled  from  the  fix'd 
fait ,  of  a  perfetl  balfamic  tafie  ,*  which ,  when  cold,  is  Helmont’j  Tindure 
of  fait  of  Tartar.  ' 

' 

*  This  is  the  common  fait  of  tartar  of  the  {hops. 

"-*  ■  f'  .  »  ■  1  i.  '  Zn.Vi.vji  *  ; 
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velil  it  2 '  There  are  many  eminent  chemifts,  and  among  the  reft  the  famous 
de  MaatS)  le  Mort,  &c.  who  deny  the  poffibility  of  extrading  a  tindure- 
from  fait  of  tartar,  with  pure  alcohol  ;  but  they  are  certainly  miftaken, 
and  fail’d  in  the  experiment  only  for  want  of  attending  to  all  the  cir- 
cumftances  of  it,  without  which  it  will  never  fucceed.  Thus  if  the 
fait  be  not  exquifitely  dry,  or  the  leaft  aqueous  mixture  be  left  in  any 
of  the  veffels,  or  the  alcohol  made  ufe  of,  the  fpirit  will  thereby  be 
kept  from  ading  upou  the  fait,  and  fo  no  tindure  will  be  produc’d.. 
Thus  it  is  found  impoffible  permanently  to  mix  pure  alcohol  with 
oil  of  tartar ;  the  water  acquired  by  the  fait  in  running  per  deliquium>  ■ 
preventing  the  entrance  of  the  alcohol  into  it.  The  fame  will  likewife 
happen  if  the  fix’d  alkali  remains  fo  long  in  the  mortar  as  to  attrad 
the  moifture  of  the  air ,-  which  it  does  fo  ftrongly  as  fcarce  to  be  kept 
a  few  minutes  cold  without  relenting.  ’Tis  obfervable  in  calcining  the 
tartar,  that  its  fpirit  goes  off  into  the  air,  together  with  its  oily  acid 
pf  the  firft  order  ;  wrhilft  a  confiderable  part  of  that  of  the  fecond  or¬ 
der  remains  W'ith  the  other  fpirit  in  the  mafs,  fo  as  to  give  a  high  co¬ 
lour  to  the  limpid  alcohol.  The  tartar  may  likewife  be  calcin’d  in  an- 
open  fire,  without  the  afliftance  of  a  metalline  plate,  by  throwing  it 
upon  live  coals,  and  covering  it  over  with  others ;  but  then  it  will 
melt  and  run  among  the  afhes :  from  which,  however,  it  may  again  be 
freed  by  means  of  a  fieve.  The  lixivium,  in  the  fecond  ftep  of  the 
procefs,  is  to  be  -kept  ftirring  towards  the  end  of  the  exhalation,  in 
order  to  prevent  the  fait  from  flicking  to  the  bottom  of  the-veffel,  and 
preferve  its  whitenefs.  In  the  third  ftep  of  our  procefs,  the  fait  in  the- 
cover’d  crucible  ought  to  be  detain’d  for  a  confiderable  time  in  the 
fire,  to  fit  it  for  the  purpofe  and  indeed  the  longer  it  is  here  kept  clofe, 
the  better  it  will  be.  During  its  detention,  it  w  ill  pafs  thro’ feveral  de¬ 
grees  of  colour,  provided  no  fmoke  or  other  foreign  body  comes  at  it, 
till  at  length  it  arrives  either  at  a  greenifh  blue,  or  a  brown.  The 
degrees  of  fire  ought  here  to  be  carefully  regulated  at  firft,  in  order 
to  prevent  the  cracking  of  the  crucible,  and  to  keep  the  fait  in  a  pro¬ 
per  fluor,  till  it  be  [reduc’d  to  the  due  colour  ;  w'hich  may  be  known 
by  dipping  the  end  of  a  dry  iron  rod  into  the  crucible,  as  it  Hands 
upon  a  tile  in  the  fire,  and  bringing  away  what  fait  fhall  flick  thereto. 
Thro’  the  whole  operation,  great  care  muft  be  had  that  not  the  leaft 
drop  of  water  touch  the  melted  fait ;  for  this  might  make  the  crucible, 
glafs,  or  mortar,  fly  into  a  thoufand  pieces,  and  throw  the  fait  about 
the  room  in  a  defperate  manner.  Inftead  of  pouring  the  heated  al¬ 
cohol  upon  the  fait  of  tartar,  it  may,  perhaps,  be  more  commodious  to 
throw  the  heated  fait  into  the  hot  alcohol,  contain’d  in  a  proper  veffel 
of  glafs  fet  ready  at  hand  for  the  purpofe. 
chemical  3  •  This  tindure,  w  e  fee,  is  a  moft  fubtile  oil,  or  fulphur,  united,  by  means 
of  fire,  to  the  moft  fubtile  part  of  a  fix’d  alkali ;  whence  it  is  in  reality 
a  very  fubtile  and  attenuated  kind  of  foap.  That  it  is  an  adual  tinc¬ 
ture  of  the  fait,  appears  from  the  colour  which  the  alcohol  acquires 

upon. 
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upon  it  j  tho  de  Maats  will  needs  have  this  to  be  no  proof;  pretend¬ 
ing  that  the  fpirit  it  felf  would  by  digeftion  at  length  become  of 
this  colour,  without  the  afliftance  of  the  fait.  But  experience  (hews, 
that  pure  alcohol  will  remain  for  a  feries  of  years  without  at  all  changing 
its  colour  by  being  digefted  per  fe.  Belides,  as  the  tafte  and  fmell  of  the 
tindure  confirm  it  gain’d  from  the  fait  of  tartar;  fo  likewife  does  the 
touch  :  for  it  is  faponaceous,  and  detergent  to  the  hands.  And  further*, 
by  diftillation  it  actually  leaves  a  quantity  of  fix’d  fait  of  tartar  behind 
it ;  and  even  what  comes  over  will  exercife  hoftility,  or  make  an  ebul¬ 
lition,  with  acids.  So  likewife,  if  the  tindure  be  fuffer’d  to  reft  for 
fome  years,  it  will  depofite  a  true  oily  fait  of  tartar.  All  which  are 
arguments  beyond  exception,  that  this  preparation  is  an  adual  tindure 
of  a  fix’d  alkali.  Whence  we  are  furnifh’d  w  ith  an  example,  that  the- 
ftrongeft  and  moft  fix’d  alkali  may  be  united  with  alcohol,  and  by  that 
means  render’d  volatile  :  a  fecret  of  which  Paracelfus  and  Helmont  have 
fo  largely  difcourfed.  And  thus  the  remaining  part  of  the  fait,  left, 
undiflolv’d  by  the  fpirit,  after  a  long  digeftion,  and  the  extradion  of 
the  tindure,  lofes  a  great  deal  of  its  alkaline  acrimony ;  and,  contrary 
to  the  nature  of  fait  of  tartar,  will  flow  by  a  gentle  fire,,  like  wax, 
fo  that  at  length  it  becomes  an  incomparable  foap  ;  for  no  alkali  is . 
more  fubtile  than  that  of  tartar,  nor  oil  more  pure  and  fine  than  that 
of  alcohol.  This  was  originally  the  obfervation  of  Mr.  Boyle ,  who 
gives  a  great  commendation  of  the  fait  by  fuch  means  procur’d;  tho 
other  chemifts  have  commonly  thrown  it  away  as  ufelefs.  And  the  longer 
the  fpirit  is  digefted  upon  it,  the  more  faponaceous  it  becomes;  till, 
at  length,  it  will  not  make  an  ebullition  w  ith  acids.  . 

4.  This  tindure  is  an  admirable  attenuating,  aperitive,  alkaline,  fapona-  T^e  medicinal ’ 
ceous,  and  oily  medicine,  as  well  as  menftruum,  of  the  fame  virtues  with 

that  of  the  preceding  procefs,  tho  not  capable  of  being,  like  that,  ex-  ducHon*. 
hibited  alone,  for  fear  of  excoriating  the  part  along  which  it  pafl'es. 

For  this  reafon  it  ought,  when  taken,  to  be  diluted  with  water,  which 
renders  it  much  the  fame  thing  as  Harvey's  tindure  of  fait  of  tartar;  which 
in  this  cafe  might  commodioufly  be  fubftituted  for  it.  As  a  menftruum 
’tis  wonderfully  ferviceable  in  extrading  the  tindures  of  ftubborn, 
gummy,  or  fulphureous,  vegetable  bodies,  fuch  as  myrrh,  gum-lac,  am¬ 
ber,  &c.  which,  with  the  help  of  digeftion,  are  excellently  difl'olv’d 
thereby.  But  being  fo  laborious  and  chargeable  to  procure,  Harvey  s 
tindure  is  generally  allow’d  the  preference  for  medicinal  ufes. 

5.  We  have  now  feen  the  fix’d  alkali  of  vegetables  united  with  water, introduction  to. 
two  kinds  of  oil,  exprefs’d  and  diftill’d,  with  vinegar,,  common  fpirit 

of  wine,  and  pure  alcohol ;  whence  we  may  perceive  that  it  is  con¬ 
vertible  into  almoft  anyTorm,  at  pleafure.  And  this  brings  us  to  the  pre¬ 
paration  of  elixirs,  as  the  next  link  of  our  chain  ;  they  being  no  more 
than  ftrong  tindures,  in  which  the  ingredients  employ’d  are  almoft  totally 
diffolv’d.  And  thefe  we  lhall  fhew  how  to  make,  with  the  various  pro¬ 
ductions  of  our  former  proceifes ;  as  particularly  with  fpirit  of  vinegar, , 

1.  '  fix’d. 
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fix’d  alkali  and  diftill’d  waters,  alcohol  and  fix’d  alkali,  tartariz’d  tartar 
and  fpirit  of  wine,  regenerated  tartar,  &c. 


Chemical  History-  of  ELIXIRS. 


PROCESS  LXXI. 

Exhibiting  the  manner  of  preparing  ELIXIRS  with  diflill'd 
' vinegar ,  by  an  example  in  Elixir  Proprietatis. 


•The  froccfs.  I . 


Cautions  to  be 
.obfcrvcd.  in  it. 


tits  origin,  and 

hijlorf 


TO  an  equal  proportion  of  myrrh  and  aloes ,  reduc'd  to  fine  powder ,  and 
half  the  quantity  of  either  of  fine  faffron ,  pour  twelve  times  their  own 
weight  of  good  fpirit  of  vinegar ,  and  let  them  fimmer  gently  together  in  a  tall 
glafs ,  for  the  [pace  of  twenty-four  hours  ;  then ,  when  the  whole  is  cold ,  pour 
off  the  clear  tinPlure ,  or  let  it  fiand  upon  the  undijfolv’d  part  of  the  ingre¬ 
dients ,  in  a  clofe  veffel ,  under  the  name  of  elixir  proprietatis. 

2.  Only  half  the  quantity  of  faffron,  in  proportion  to  the  two  other 
ingredients,  is  here  order’d,  that  the  medicine  may  come  the  cheaper ; 
and  indeed  the  reft  may  well  enough  be  fpared,  if  all  the  ingredients  are 
at  the  fame  time  committed  to  the  menftruum ;  which  being,  by  means 
of  the  operation,  diffidently  faturated  with  the  myrrh  and  aloes,  cannot 
take  out  the  virtue  of  fo  large  a  proportion  of  faffron.  And  for  this 
reafon,  when  the  medicine  is  defign’d  rather  as  a  cordial  than  a  bal- 
famic  laxative,  the  faffron  is  firft  put  to  infufe,  in  an  equal  quantity 
with  the  other  ingredients,  for  fome  time  before  the  latter  are  ad¬ 
ded.  Inftead  of  making  the  ingredients  boil  in  the  menftruum,  it 
might  fuffice  to  keep  them  longer  together,  as  for  the  fpace  of  feveral 
days,  in  a  moderate  heat  of  digeftion :  and  they  may,  when  cold,  be 
likewife  fuffer’d  to  ftand  together  ,•  becaufe  by  this  means  the  menftruum 
will  be  the  more  impregnated  with  the  foluble  parts  of  the  ingre¬ 
dients. 

3.  Paracelfus  was  the  man  who  firft  reduced  thefe  three  ingredients  into 


the  form  of  a  liquor  ;  to  which  he  gave  the  name  of  elixir  proprietatis. 
The  word  elixir  is  of  Arabic  derivation,  and  originally  fignifies  a  great 
affiftant  ;  to  which  in  the  prefent  cafe  he  added  the  word  proprietatis , 
as  believing,  according  to  what  he  tells  us  in  his  book  upon  long  life, 
that  this  medicine  was  peculiarly  adapted  to  preferve  the  native  balfam 
of  the  human  body,  and  prolong  its  duration  beyond  the  age  of  Me- 
thufalem :  but  no  body  before  Helmont  pretended  to  fay  wherein  its  pe¬ 
culiar  virtue  or  power  of  doing  this  confided.  Helmont  tells  us,  that  three 
things  are  requir’d  in  order  to  the  attainment  of  long  life,  viz,,  cleanf- 

ing 
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ing  the  body  of  what  is  faxulent  in  it,  preferring  it  from  putrefadion, 
and  railing  the  fpirits  thereof;  all  which  he  fays  are  effeded  by  the 
ingredients  of  this  elixir;  the  aloes  purging  off  whatever  might  obdrud 
the  vital  fundions,  the  myrrh  defending  the  body  from  corruption,  and 
the  faffron  powerfully  railing  the  fpirits,  and  enlivening  the  heart.  The 
Greek  writers  cbferve,  that  the  Egyptians  were  pofl'efs’d  of  fome  certain 
fecret  way  of  embalming,  or  preferving  dead  bodies  from  corruption, 
.  even  for  a  thoufand  years ;  and  this,  according  to  Herodotus  and  Diodorus 
Siculus,  they  effeded  by  means  of  aloes,  myrrh,  and  faffron.  Paracelfus 
having  learnt  fo  much,  prefently  concluded,  that  men  might  be  made 
immortal,  if  a  way  could  be  difcover’d  of  preferving  the  humors  of  their 
bodies  from  putrefadion  ;  not  conlidering  that  did empers  may  prove 
mortal,  tho  they  give  no  figns  of  putrefadion  in  the  body  :  and  this 
notion  prevail’d  fo  ftrongly  with  him,  that  he  for  ever  after  imagin’d 
the  preservation  of  health  and  continuance  of  life  might  be  obtain’d 
by  taking  medicines  that  oppofed  corruption  in  the  body.  Helmont 
like vvife  gave  a  little  into  the  fame  opinion.  And  no  wonder  if  two 
fuch  great  men  fhould  be  midaken  in  this  affair  ;  conlidering  they  were 
unacquainted  wdth  the  circulation  of  the  animal  fluids.  The  authority 
of  thefe  famous  chemids  brought  a  great  many  more  into  the  fame 
fentiment ;  fo  that  at  length  there  were  fome  who  pretended,  that  as 
the  grand  elixir  is  the  remedy  for  all  impure  metals,  gold  alone  ex¬ 
cepted,  as  being  of  it  felf  diffidently  pure ;  fo  the  elixir  proprietatis  of 
Paracelfus,  or  myrrh,  aloes  and  faffron  brought  into  one  homogeneous  li¬ 
quor,  was  the  cure  of  all  difeafes,  and  particularly  adapted  to  the  prefer¬ 
vation  of  life.  We  mud  indeed  allow,  that  fcarce  any  known  medicine 
is  more  friendly  to  the  human  body  than  this  elixir  ;  and  Paracelfus 
tells  us,  he  was  induced  by  Chrifiian  charity  to  publifh  the  fecret  of  its 
preparation  for  the  benefit  of  mankind.  He  took  equal  quantities  of  thefe 
ingredients,  and  digeded  them  together  in  cinnamon  water,  or  fpirit 
of  wine  impregnated  with  the  ed'ential  oil  of  cinnamon,  for  the  fpace 
of  three  months,  in  a  glafs  hermetically  feal’d,  before  he  pour’d  off  the 
clear  liquor  from  the  remaining  faxes.  But  Rufus  Ephefius  was  the  fird 
who  employ’d  a  mixture  of  the  fame  ingredients,  in  the  form  of  pills, 
as  an  antidote  againd  the  plague;  w'hich  he  did  with  fuch  fuccefs  as 
increas’d  Paracelfus’s  opinion  of  their  virtues.  And  to  fay  the  truth, 
thefe  purging  pills  of  Rufus  are  excellent  in  all  didempers  which  pro¬ 
ceed  from  a  cold  caufe,  or  require  the  heat  'of  the  body  to  be  aug¬ 
mented  in  order  to  their  cure ;  but  they  have  this  fault  belonging  to 
them,  that  they  render  fuch  as  take  them  fubjed  to  the  piles,  on  ac¬ 
count  of  the  tenacity  of  the  aloes  they  contain  ;  which  faculty  there¬ 
fore  requires  to  be  correded  by  fome  proper  diffolvent ;  as  was  after¬ 
wards  done  by  . Paracelfus .  But  Crollius,  in  his  Bafilica  Chemia ,  denies 

that  this  elixir  can  be  prepared  in  Paracelfusys  manner  ;  and  with  fome 
jjudice  on  his  fide  :  but  himfelf  is  likewife  midaken  in  expeding  to 
amend  the  thing  by  digeding  the  ingredients  with  oil  of  fulphur  per 

campanam ; 
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campanam  ;  tho  he  firft  moiftens  them  with  fpirit  of  wine :  for  as  foon 
as  ever  that  fharp  liquor  is  pour’d  upon  the  ingredients,  the  myrrh  and 
aloes  are  thereby  burnt  to  a  kind  of  coal ;  fo  that  the  addition  of  frefh 
fpirit  of  wine  cannot  afterwards  extract  a  twentieth  part  of  their  vir¬ 
tue,  and  only  a  fmall  portion  of  their  rofin  ;  leaving  the  other  parts 
untouch’d,  in  the  form  of  a  cruft y  matter  at  the  bottom  of  the  glafs. 
Helmont ,  therefore,  advifes  to  digeft  them  without  any  menftruum  at 
•all,  till  they  are  brought  into  a  kind  of  oil  ;  and  afterwards  to  pour, 
the  fpirit  of  cinnamon  thereon  :  but  neither  will  this  method  anfwer 
the  end  propofed  ;  for  thus  alfo  the  ingredients  will  be  burnt.  My 
opinion  is,  that  if  we  would  make  an  univerfal  medicine  of  this  elixir, 
we  muff  vary  the  menftruum  according  to  the  intention  of  the  phyfi- 
cian  ;  and  thus,  in  cafes  where  a  peccant  alkali  predominates,  I  know 
no  better  liquor  to  prepare  this  elixir  with  than  the  fpirit  of  vi¬ 
negar  ;  which  is  an  unftuous  acid,  that  agrees  very  well  with  the  hu¬ 
man  body,  and  diflolves  all  the  ingredients  as  perfe&ly  as  any  other 
menftruum  :  for  which  reafon  this  preparation  of  the  elixir  may  com- 
modioufly  be  ufed  inftead  of  that  made  with  oil  of  fulphur  per  cam - 
panam. 

'Medicinal  vir-  q.  This  elixir  is  a  medicine  of  great  virtues,  and  capable  of  entring 
thefro'  ah  the  veffels  of  the  body  ;  but  as  prepared  with  vinegar,  ’tis  there¬ 
by  principally  determin’d  to  fuch  diftempers  as  proceed  from  an  alka¬ 
line  caufe,  tending  to  introduce  a  corruption  of  the  humors  ;  or  where 
the  body  abounds  with  a  vifcous,  thick,  corrupting  bile,  or  vifcid  phlegm. 
It  alfo  difcharges  the  inteftines  of  their  load,  gives  an  appetite,  and 
admirably  provokes  both  fweat  and  urine.  In  the  alkaline  fpecies  of 
the  fcurvy,  to  which  fuch  as  ufe  the  fea  are  particularly  fubjeft,  ’tis 
preferable  to  any  medicine  I  know  ;  as  admirably  preferving  or  repairing 
the  corrupted  gums,  and  other  fcorbutic  diforders  of  the  mouth,  if  ap- 
ply’d  hot  thereto.  It  likewife  h*as  the  virtue  of  deftroying  worms  in 
the  body  ,•  and  being  taken  in  the  quantity  of  half  an  ounce,  with  a 
draught  of  warm  water,  or  fmall  beer,  it  proves  an  excellent  fudorific 
in  the  plague.  But  in  the  putrid  fcurvy,  and  other  common  cafes,  no 
-more  than  two  drams  need  be  given  for  a  dofe,  to  be  repeated  occa- 
fionally  ,•  and  in  fuch  a  quantity  as  this,  or,  if  there  be  occafion,  a  greater, 
it  proves  a  mild  and  fafe  cathartic,  proper  in  continual  fevers;  as  being 
a  fine  acid,  aromatic  and  oily  folutive  medicine.  But  when  a  burning 
fever  is,  as  it  frequently  happens,  attended  with  an  alkaline  corruption, 
and  great  vifcidity  of  the  humors,  this  acid  and  deobftruent  elixir  is 
truly  admirable.  ’Tis  alfo  a  powerful  medicine,  when  externally  us’d,  in 
putting  a  flop  to  a  gangreen ;  for  being  apply’d  hot  to  the  part,  with 
linen  rags,  it  will  foon  procure  a  fuppuration  :  and  thefe  are  virtues, 
to  give  it  its  juft  character,  of  which  this  medicine  is  really  polfefs’d. 


PRO- 
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'  ^  '  , 

Exhibiting  the  manner  of  preparing  ELIXIRS  .  with  fix'd 
alkali  and  difiill'd  waters ,  by  an  example  in  Elixir  Pro- 
prictatis. 

•y' v  C/lIX'I  la  '  . ..  •  fc,  "•  . 

1 .  rrp-Q  the  ingredients  mention  d  in  the  preceding  procefs ,  pour  fuch  a  quan-Pbe  procefs. 

I  tity  of  oil  of  tartar  per  deliquium,  as  will  make  them  into  a  mafs  of 
the  confiftence  of  thick  panada  ;  and  digefl  them  together ,  in  a  tall  glafs ,  with 
a  gentle  heat,  for  the  [pace  of  four  and  twenty  hours  ;  then  add  about  twelve  times 
their  quantity  of  any  difiill'd  aromatic  water,  at  pleafure ;  for  inflance,  that  of 
cloves  or  mint  ;  or  fo  much  as  will  reach  the  breadth  of  three  fingers  above  the 
ingredients ;  and  boil  them  together  fox  twenty  four  hours  longer,  and  the  elixir 
required  will  be  obtained*. 

2.  It  might-  perhaps  be  a  better  method,  tho  more  tedious,  of  pre-  0tbc/  WVS 
paring  this  elixir,  by  firft  digefling  the  ingredients  with  the  oil  Of,orr>  S 
tartar,  in  a  flat-bottom’d  veffel  with  low  (ides;  then  boiling  the  matter 

over  a  gentle  fire,  till  it  becomes  almofl:  dry ;  and  afterwards  expofing  • 
it  to  the  moift  air  of  a  cellar,  that  it  may  again  run  per  deliquium , 
and  again  be  exhaled  and  dry’d  as  before-,-  and  laflly digefted. with  the 
difiill’d  water  :  for  by  this  means  there  would  be  made  a  total  folu- 
tion  of  the  ingredients,  excepting  only  a  few  fees.  If  inflead  of  the 
difiill’d  water  in  this  procefs,  there  be  ufed  fpirit  of  wine  once  re&i- 
fy’d,  a  more  heating  and  fudoriflc,  but  le.fs  purgative  elixir  will  be 
obtain’d,  or,  as  it  were,  a  balfam  prepared  with  Harvey's  tin&ure  of 
fait  of  tartar :  for  the  liquor  in  this  cafe  will  be  thick,  almofl  like  oil ; 
as  containing  the  gummy  and  grofs  rfefinous  parts  of  the  ingredients; 
whereas  pure  alcohol  would  draw  out  only  the  finer. 

3.  The  virtues  of  this  tindture,  allowing  for  the  difference  of  the  men-  Ti>e  medicinal 
flruum,  are  the  fame  \vith  thofe  of  the  elixir  of  the  preceding  procefs.  ufes  °f  the 
’Tis  fubjedl  to  one  inconvenience,  that  of  turning  mouldy  by  keeping  Jre^'atton‘ 
otherwise  it  might  be  made  and  prefcrib’d  to  as  good  advantage  as 

that ;  and  in  all  the  fame  difeafes,  provided  they  proceed  from  a  con¬ 
trary  caufe }  or  whenever  auflere,  acid,  or  cold  phlegmatic  humors 
predominate  in  the  body.  It  is  aperitive,  attenuating,  diffolving,  fti- 
mulating,  cathartic,  diuretic, ..fudorific,  vulnerary,  &c.  But  where  the 
humors  of  the  body  are  already  diffolv’d  down,  or  their  texture  broken, 
as  in  the  plague,  malignant  fevers,  &c.  it  ought  never  to  be  given  ;  for  in 
thefe  cafes  it  is  highly  pernicious.  But  in  fuch  obflrudtions  of  the  inen- 
flrual  flux  as  happen  in  a  phlegmy  habit,  oppreffed  with  a  peccant  acid,  it 
is  of  very  great  fervice. ;  being  taken,  in  a  proper  dofe,  for  a  confiderable 
time  together.  In  fliort,  this  elixir  is  convertible  into  a  medicine  of 
almofl  any  virtues,  according  as  it  fhall  be  determin’d  by  the  men- 

Y  flruum. 
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(Iruum.  Thus  it  may  be  made  to  ad  entirely  as  a  fudorific,  purgative, 
diuretic,  &c.  by  preparing  it  with  (unable  diftill’d  waters  of  certain  vege¬ 
tables,  or  by  the  admixture  of  other  medicines,  refpedively  endow’d 
with  thofe  virtues. 

PROCESS  LXXIII. 

Exhibiting  the  manner  of  preparing  ELIXIRS  with  alcohol  and 
t  fix'd  alkali ,  by  an  example  in  Elixir  Proprietatis. 

The  pocefs.  l.  TT  Educe  an  equal  quantity  of  myrrh  and  aloes  to  fine  powder ,  and  pour 
Xv  upon  them  twice  their  oion  weight  of  oil  of  tartar  per  deliquium  ; 
then  digefl  them  in.  a  low ,  broad-  bottom  d  veffel ,  for  four  and  twenty  hours , 
with  a  gentle  heat ;  at  length  increafing  the  fire ,  till  the  matter  becomes  nearly 
dry  :  then  let  it  run  again  by  the  moifiure  of  the  air  ;  and  after  that  digefl 
and  exhale  it  again  to  a  dry  mafs  ;  which  being  put  into  a  tall  glafs ,  add  thereto 
half  as  much  faffron  as  was  taken  either  of  m  rrh  or  aloes,  and  pour  to  them 
fuch  a  quantity  of  pure  alcohol  as  will  rife  the  breadth  of  three  or  four  fingers 
above  their  upper  furface  ;  then  boil  them  gently  all  together ,  for  four  and  twenty 
•  hours  :  and  lafily ,  when  the  glafi  is  cold,  pour  of  the  clear  tincture  from  the 
ingredients.  And  thus  the  elixir  will  be  made,  tho  the  ingredients  are  not  all 
dijfolv’d,  or  totally  depriv’d  of  their  virtue. 

in  chemical  2.  We  may  learn  from  this  experiment,  that  alcohol  is  not  always  the 
and  medicinal  menftruum  with  which  to  extrad  tindures,  or  take  up  the  virtues  of 
ingredients  ;  for  here  the  elixir  is  much  thinner,  and  more  diluted  in  its 
colour,  than  in  the  preceding  procefs,  when  a  fpirit  let  down  with  a 
proportion  of  water  was  employ’d  ;  or  than  it  would  be  if  drawn  with 
fpirit  of  wine  that  hath  been  but  once'  redify’d.  This  elixir,  how¬ 
ever,  is  of  an  exceedingly  penetrative,  aperitive,  refolving,  attenuating, 
and  -(limulating  nature,  but  lefs  purgative  and  more  heating  than 
thofe  before  deferib’d.  It  is  alfo  fudorific,  diuretic,  and  proper  in 
thofe  difeafes  which  require  balfamic  alkalies  for  their  cure ;  as  the 
muriatic  feurvy,  the  green-ficknefs,  univerfal  dropfy,  &c-  It  may  be 
•  conveniently  exhibited,  from  the  quantity  of  half  a  dram  to  half  an 
ounce  for  a  dofe,  along  with  fome  proper  fyrup.  It  is  alfo  generally 
recommended  (or  the  cure  of  external  ulcers,  tho  of  long  (landing,  with¬ 
out  the  abidance  of  plaifters  ;  efpecially  when  a  mucous  humor,  or  ichor, 
cliflills  from  the  ruptured  lymphatics  :  but  as  it  deterges  powerfully, 
when  the  ulcer  is  once  thorow'ly  cleanfed  the  medicine  fhould  after¬ 
wards  be  mixed  with  w'ater;  and  by  this  means  it  may  be  made  into  a 
cicatrizing  and  confolidating,  as  it  is  of  it  felf  an  efcharotic  and  deter¬ 
gent  remedy :  fo  that  even  fibula’s  may  be  healed  up  by  it ;  if  it  can  but,  by 
the  management  of  the  dredings,  be  apply ’d  to  the  bottom  thereof.  In 
the  fame  manner,  it  is  of  exeellent  ufe  in  cafe  of  carious  bones  ;  as  ferving 
to  (lop  the  growing  mifehief,  and  preferve  them  from  farther  putrefaction. 

a  Internal 
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Internal  purulent  ulcers  are  like  wife  cured  by  the  internal  ufe  of  this  me¬ 
dicine  :  for  which  reafon,  dis  highly  valued  both  by  chirurgeons  and 
phyficians.  *Tis  alfo  pofl’efs’d  or  an  embalming  virtue,  like  the 
balfam  of  the  ancients;  whence  it  preferves  dead  bodies  from  corrup¬ 
tion,  by  drongly  binding  up  the  folids,  and  thickening  the  fluids  there¬ 
of  :  fo  that  for  pra&ical  uies  we  could  be  without  almod  any  medicine 
rather  than  this.  ' 


P  R  O  C  E  S  S  LXXIV. 

•  .  . 

Exhibiting  the  manner  of  preparing  ELIXIRS  with  rectified 
fpirit  of  wine  and  fallible  tartar ,  by  an  example  in  Elixir  Pro- 
prietatis. 

i.  TjF  inftead  of  oil  of  tartar ,  in  the  preceding  procefs  y  the  liquor .  of  tar-  The  procefs, 

X  tarizhd  tartar  be  fubflituted ,  and  the  procefs  be  carry d  on  ex  a  flip  in  the 
fame  manner  as  is  there  defer  ib'  dy  bnt  with  rectified  fpirit  of  wine ,  a  much  thicker 
elixir  will  be  procuredy  of  a  neutral  nature  as  to  acid  and  alkali ,  and  more  im¬ 
pregnated  than  the  former  -with  the  virtues  of  the  ingredients ,  which  here  are 
almofl  enthcly  diffclv  d.  • 

2.  The  myrrh  and  aloes,  by  being  digeded,  dry’d  and  treated  with  Excellence  of 
the  foluble  tartar,  as  the  procefs  requires,  will  be  totally  converted  *be  preparation. 
with  it  into  one  faponaceous  mafs ;  almofl:  the  whole  whereof  will  be 
readily  taken  up  by  the  fpirit  of  wine,  and  fuffer  no  alteration  in  its 
virtue  from  the  mixture  either  of  acids  or  alkalies  :  for  which  reafon,  • 
this  cannot  but  be  the  bed  method  hitherto  exhibited  of  making  the 
elixir  proprietatis ;  which,  thus  prepared,  may  be  fafely  given  in  doubtful 
didempers,  w  here  we  are  not  certain  whether  an  alkali  or  an  acid  pre- 
fides  in  the  body  ;  without  obferving  any  particular  cautions  which  in  o- 
ther  cafes  mud  of  neceflity  be  regarded.  It  is  principally  ufeful  in  hypo¬ 
chondriacal  cafes,  and  where  the  bile  is  fo  thick  as  to  require  diluting, 
or  to  have  its  texture  open’d.  But  if,  indead  of  the  fpirit  of  wine, 
any  didill’d  w^ater,  fuitable  to  the  intention  of  cure,  be  made  choice 
of  for  the  mendruum  in  this  procefs,  we  may  readily  obtain  a  mod 
noble  elixir,  to  be  given  in  any  didemper  with  the  utmod  fafety. 


Y  2  PRO- 


\-]1 


Procejfes  upon  Vegetables. 

PROCESS  LXXV. 

Exhibiting  the  manner  of  preparing  ELIXIRS  with  alcohol 
and  regenerated  tartar ,  by  an  example  in  Elixir  Proprietatis. 

The  proceff,  I  •  T”1  0  equal  quantities  of  myrrh  and  aloes ,  reduced  to  fine  powder,  pour  as 
1  much  liquor  of  regenerated  tartar  as  will  ferve  to  reduce  them  into 
a  thickifh  fluid  mafs ;  which  is  to  be  digefied  a  while ,  with  a  gentle  heat,  the 
matter  being  kept  continually  flirring,  till  it  appears  entirely  diffolved:  then  put 
to  it  a  quantity  of  faffron,  re  due d  to  fine  powder ,  equal  to  that  either  of  the 
■  myrrh  or  aloes,  and  three  or  four  times  as  much  alcohol  as  there  was  liquor 
of  regenerated  tartar  :  then  boil  them  fiftly  together  for  half  an  hour  ;  by  which 
means  there  will  be  procured  a  noble ,  and  thick  balfamic  elixir,  containing  almofl 
the  whole  fubfiance  of  the  ingredients  ;  a  very  fmall  proportion  of  faces  remain¬ 
ing  behind ,  after -the  clear  liquor  is  decanted. 

hs  excellence.  2.  This  procefs  fhews  us  a  ffiort,  cheap,  and  eafy  method  of  ma¬ 
king  the  moil:  noble  and  efficacious  elixirs  that  can  be  hoped  for  in 
medicine;  efpecially,  if  inftead  of  alcohol  we  ufe  only' fpirit  of  wine; 
as  might  be  done  to  good  advantage  :  for  in  this  elixir,  the  fix’d  fait 
of  tartar  being  render’d  volatile,  and  fet  loofe,  feems  to  exert  thofe  vir¬ 
tues  and  powers  which  Helmont  fo  amply  extols  in  volatiliz’d  fait  of 
tartar,  both  upon  the  human  body  as  a  medicine,  and  feveral  ftubborn 
and  untradable  fubftances  as  a  menftruum.  And  in  effed  it  is  a  mbit 
penetrative,  faponaceous,  and  balfamic  liquor,  not  to  be  exceeded  by  any 
thing  of  the  fame  nature* 

3.  It  is  to  be  obferv’d,  that  all  thefe  proceffes  for  the  preparation  of 
elixir  proprietatis  are  no  lefs  general  than  the  reft,  tho  they  may  feem 
particular,  and  limited  but  to  three  ingredients;  for  if  other  gums 
were  ufed  inftead  of  myrrh  and  aloes,  the  proceffes  would  hold  equally 
good. 
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Chemical  History  of  AMB ER. 

PROCESS  LXXVI. 

Exhibiting  the  manner  of  analyzing  bodies ,  in  order  to  difcover 
of  what  kingdom  they  are ,  by  an  example  in  that  controverted 
fubjett  AMBER. 

I.  |  ILL  two  thirds  of  a  coated  retort  with  amber,  brought  into  frnaU  lumps  The 
A1  by  the  mortar ;  then  fill  it  up  to  the  neck  with  clean  dry  fund ;  fit  it 
with  a  large  receiver ,  that  lying  almofi  horizontal,  may  let  the  vapors  come 
over  freely  ;  and  lute  the  juncture .  a  he  retort  being  placed  in  a  f  ind- furnace, 
let  the  fire  at  firfl  be  made  only  fo  flrong  as  to  caitfe  d  dew  upon  the  re¬ 
ceiver,  and  make  the  liquor  jufi  begin  to  drop  :  continue  this  mild  degree  of  heat 
till  all  the  aqueous ,  fpirituotis  and  acid  liquor  Js  come  over,  or  till  it  will  caufe 
no  more  to  rife.  (2.)  “Then  increafe  the  fire  till  another  liquor  begins  to  rife , 
or  till  white  fumes  appear  in  the  glafs ,  and  the  receiver  grows  warm •  Care¬ 
fully  keep  up  this  degree  of  heat  as  long  as  any  liquor  will  run  therewith  ; 
otherwlfe  the  receiver ,  how  large  foever  it  be,  will  crack.  By  this  means  there 
will  be  brought  over  a  fine ,  t r an f parent,  ponderous ,  yellow  oil,  of  a  penetrating 
nature ,  almofi:  like  oil  of  petre.  And  ■ when  this  has  almofi  ceas'd  to  run,  a 
white,  tr an f parent,  per feHly  acid ,  and  almofi  folid  fait,  will  fix  it  fe If  in  the 
neck  of  the  retort ,  and  fides  of  the  receiver ;  being  the  only  thing  of  this  kind 
in  nature ,  and  capable  of  flowing  at  the  fire ,  diffolving  in  water*,  and.Jhooting 
into  the  form  of  a  firm  white  glebe.  (3.)  if  he  fire  being  now  again  augmented , 
there  comes  over  a  very  thick  kind  of  oil ,  of  the  nature  of  petroleum ,  and  lighter 
than  the  former  ;  but  if  a  fire  fuppreffidn  be  made,  it  becomes  heavier  than  that ; 
nothing  but  a  grofs,  vif  id ,  black,  pitchy  matter ,  like  colophony,  remaining  be - 
hind  at  the  bottom  of  the  retort ;  and  this  likewife,  by  continuing  the  operation, 
may  almofi  totalis  be  brought  over  in  the  form  of  that  thick  grofs  oil,  which, 
when  cold  and  dried,  appears  like  bitumen  f. 


*  This  fait  is  likewife  (aid  to  be  the  only  one 
that  is  readily  dilfolvable  in  fpiritof  wine  ;  which 
is  therefore  commonly  efteem’d  the  criterion 
of  its  purity.  The  price  hereof  being  large, 
’tis  a  great  temptation  for  the  chemical  dealers 
to  adulterate  it  with  cheaper  falts  ;  ol.  fuccini, 
fal  ammoniac,  fal  Ebifham  See . 

f  The  procefs  for  analyzing  amber  is  vn 
rioufly  defenb’d  by  chemical  authors ;  fotne,  as 
Glafer,  Char  as.  Is  Febure ,  le  Mott,  V'.gani , 
Letnery ,  Sc. c.  adyhing  the  fubjed  to  be  diftili’d 


with,  and  others  without  an  addition  }  thefe 
with,  and  thole  without  pulverization  *  foma 
wtth,  and  others  without  luting  the  receiver, 
rectifying  the  fpirit,  oil,  fait,  zrc.  One  is  for 
a  fmd-hear,  another  for  a  naked  fire  one  for 
a  large  yellow  amber,  another  for  a  fmall  and 
white  one  ;  with  oiher  variations  too  tedious 
to  enumerate.  It  may,  with  a  tolerable  de¬ 
gree  of  skill,  be  managed  to  advantage  in 
the  manner  here  deferibed,  with  very  little 
trouble.  .  • 

2.  By 
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now  improved.  2.  By  rectifying,  or  diflilling  over  again,  the  feveral  parcels  of  liquid 
afforded  in  this  operation,  they  may  be  fepurated  and  obtained  more 
pure  than  they  rife  at  firif  ;  io  that  the  water  and  fpirit,  or  acid  li¬ 
quor,  now  rife  diftind,  the  odd  kind  of  fait  fhoors  afrefh  to  the 
fides  of  the  glafs,  and  all  of  them  appear  poflefs’d  of  a  penetrating 
balfamic  virtue. 

its  nfe!  u  3-  We  learn  from  this  experiment,  (i.)  That  acid  hilts,  as  well  as  the 
ckc mijiry  and  alkaline,  may  exift  in  the  foiid  form  of  cryfial.  (2.)  That  the  hard, 
jofbyf  ihll°'  dry,  and  almofi:  glaffy  body  of  amber,  is  refolvable  into  water,  fpirit, 
fait  and  oil*  And,  (3.)  That  this  ftrange  fubftance,  tho  it  belongs 
to  the  vegetable,  greatly  refembles  a  fubjedt  of  the  mineral  kingdom  ; 
for  amber  dilfolves  in  alcohol  but  not  in  water,  melts  at  the  fire,  and 
is  inflammable  :  fo  that  it  might  very  well  pafs  for  a  fpecies  of  ful- 
phur,  or  bitumen.  ’Tis  indeed  a  wonderful  fubftance,  whofe  origin  is 
not  yet  fufficiently  known  *,  tho  moft  probably  a  vegetable;  as  w'e  may 
fairly  conjecture  from  our  prefent  procefs  :  fince  it  may  be  refolved  into 
the  fame  parts  w'ith  vegetables;  viz,,  w'ater,  fpirit,  fait,  and  oil ;  and 
poflibly  not  unlike  the  camphire  of  JJia,  which,  being  the  concreted  oil 
of  the  aromatic  plants  of  that  country,  affords  us  an  example  that  oils 
elaborated  by  a  great  degree  of  heat  may  appear  in  a  cryftalline  form. 
its  ufes  in  me-  q.  The  acid'  volatile  fait  obtain’d  in  our  analyfis,  being  purify ’d  by 
fublimaticn,  and  feparated  from  its  oil,  becomes  very  white,  and  affords 
11s  one  of  the  beft  diuretics  hitherto  known  in  medicine.  And  tlie  fine 
yellow  oil,  by  rectification  f,  becomes  a  noble  antihyfleric  and  emrae- 
nagogic,  no  lefs  fubtile  than  petroleum. 


dicine. 


*  That  amber  is  really  no  more  than  a  con¬ 
creted  refinous  juice,-  which  originally  proceeds 
from  vege’tables,  is  made  very  probable  by 
the  learned  naturalift  Pliny,  and  confirm’d  by 
P.  Camelli ,  who  himfelf  has  feen  large  pieces 
of  it  brought  down  from  certain  mountains  in 
the  Indies  ;  and  the  like,  he  fays,  is  found  in 


a  fluid  form  in  feveral  of  the  F.aftern  province?, 
where  it  is  called  by  different  names;  See 
Philofopb.  TranfaSl.  N°  290.  Phn.  Nat.  Hi  ft. 
lib.  xxxvii.  cap.  3. 

f  This  is  the  beft  fort  of  oil  of  amber, 
commonly  lold  in  the  (hops. 

l 
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Chemical  History  of  VEGETA- 
•  BLE  TUT  REFACTION. 


PROCESS  LXXVII. 

Exhibiting  the  phenomena  of  Vegetable  Putrefaction,  with  its 
various  effects,  or  the  manner  of  converting  vegetable  into 
animal  fubftances. 

I.  T B  1 HRO  tV  together  any  of  the  tender ,  green,  and  feculent  parts  of  The  pcajs.. 

1  recent  'vegetables ,  whether  acid  or  alkaline ,  in  a  large  heap,  in  the 
warm  epen  air ,  and  prefs  them  down  with  an  additional  weight ,  if  their  own 
be  inccnfiderable ;  and  the  middle  part  of  the  heap  will,  in  a  little  time ,  fp<>n- 
taneoufly  conceive  a  f mall  degree  of  heat ,  and  pafs  fucceffively  thro ’  the  other 
degrees ,  till  it  comes  to  a  flute  of  ebullition.  In  the  fpace  of.  three  days ,  from 
the  fir  ft  putting  them  together ,  they  will  yield  a  heat,  perceivable  by  the  hand , 
equal  to  that  of  the  human  body  in  a  flute  of  health  ;  by  the  fifth  it  will  be 
too  great  for  the  hand  to  bear  without  pain ;  and  laftly ,  by.  the  fixth,  f event h, 
or  eighth  day,  the  juices  will .  generally  appear  ready  to  boil,  and  fometimes  the 
matter  will  even  flame  and  burn  away.  (2.)  By  this  fpontaneous  operation, 
the  vegetable  acquires  an  abominably  putrid filer  cor  aceous,  or  cadaverous ,  tafte 
and  odour ;  • and  turns  entirely  into  one  foft,  Jimilar,  pappy  mafs,  or  craflamen- 
tum ,  greatly  re femblirg  fetid  human  excrement '  in  J cent,  rind  putrefied  fief)  in 
tafte.  (3.)  If  now  this  fetid  matter ,  thus  obtain  d,  be  direclly,  whilft  it  re¬ 
mains  in  its  fetid  flute,  committed  to  a  glafs  retort ,  and  dftili’d  with  proper 
degrees  of  fire ,  there  will  come  over,  lit,  A  water  impregnated  with  an  uri¬ 
nous  fpirit ,  per fell ly  like  that  obtainable  from  animal  f  bjecls,  and  fep arable 
by  a  freft  diftillation ,  / lowly  made  in  a  tall  glafs,  into  elementary  water,  and  a 
large  quantity  of  pure,  white,  volatile ,  dry  alkaline  fait ,  not  to  be  diftirguijhed 
from  animal  falts.  2 dly ,  A  volatile ,  alkaline ,  oily  fait,  that  fhoots  in  glebes . 

3  dly ,  An  exceedingly  volatile  and  a  thick  fetid  oil,  both  which  are  alfo  en¬ 
tirely  like  theft  of  animals.  4H1I y  and  laftly,  the  remainder  being  calcin’d 
in  an  open  fire ,  affords  not  the  leaft  particle  of  fix’d  fait;  juft  as  if  the  fubr 
jell  had  really  been  of  the  animal ,  and  not  of  the  vegetable  kingdom. 

2.  This  procefs  is  truly  univerfal,  and  holds  equally  in  all  kinds  oVftj  *werf*. 
vegetables,  tho  ever  fo  different  in  their  nature  and  virtue.  I  have 
my  felf  made  the  experiment  in  the  coldeft  and  moft  fucculent  or  watry 
plants,  fuch  as  purllain,  Terrel,  &c.  as  w  ell  as  w  ith  the  hotted  or  moft 
acrimonious,  fuch  as  the  (purges,  &c.  and  always  found  it  fucceed ; 
but  the  fooner,  as  the  vegetable  employ’d  contain’d  the  greater  quan- 

‘  •  tity 


it) 6  Procejfes  upon  Vegetables. 

tity  of  oil;  tho  with  the  fame  phenomena.  It  will  likewife  fucced  with 
dry  vegetables  ;  provided  they  be  moiften’d  with  water  before  they  ate 
thrown  into  heaps.'  And  thus  we  fometimes  fee \ that '  Hacks  of  hay 
will  fpontaneoufly  take  fire  and  blaze  away,*  efpecialiy  if  it  was  not  well 
dried  in  the  making.  It  is  a  very  furprizing  thing  to  confider,  that  by 
this  means  the  difference  betwixt  vegetables  may  be  entirely  taken  a* 
way,  and  the  whole  kingdom  of  them  reduced  to  the  fame  common 
nature;  fo  that  wormwood  and  tanfey,  for  in  fiance,  or  forrel  and  feur- 
vy~grafs,  fhall  appear  as  one  and  the  fame  thing;  and  this  thing- ap¬ 
pear  no  otherwife  than  putrefied  flefh.  Tho  forrel  be  famed  for  its  power 
of  preferring  the  animal  fluids  uncorrupted,  whilft  they  are  circulating 
in  the  body,  and  fcordium  for  its  embalming  virtue,  as  continuing  it 
in  a  date  of  incorruption  after  death  ;  yet  even  thefe  plants  are  them- 
felves  thus  eafily  corrupted,  and  changed  into  fuch  a  kind  of  putrefied 
flefh  as  it  is  their  virtue  to  prevent.  And  this  is  a  general  law  of 
nature,  wifely  eftablifh’d  to  produce  wonderful  changes  in  the  world, 
and  to  prevent  the  indolence  and  decreafe  of  matter  on  our  globe  ; 
this  active  principle,  or  medium,  giving  an  eafy  and  reciprocal  tranlition 
of  vegetable  into  animal  fubftances,  and  animal  into  vegetable. 
its  upe  ih  ex-.  3.  Hence  then  \ve  are  given  to  underftand  the  nature  and  ufes  of 
^ijprenc^be-  Pu trefadion,  with  its  difference  from  fermentation,  both  in  regard  of 
nLcn  fermin-  the  fubjed,  caufe,  and  effect  Vegetables  alone  are  the  fubjed  of  fer- 
fu~  mentation  ;  but  both  vegetables  and  animals  of  putrefadion.  Fermen¬ 
tation  alfo  requires  that  its  fubjed  be  firft  .reduced  to  the  form  of  a 
liquid,  or  at  leaft  made  capable  of  floating  in  one,  before  it  can  ob¬ 
tain  ;  whereas  putrefaction  only  fucceeds  when  its  fubjed  is  half  dry, 
or  juft  barely  moift  :  and  this  is  the  reafon  why  muft  put  -up  into  a 
w’ooden  veflel,  does  not  putrefy  ;  whilft  the  grapes,  from  which  it  was 
exprefs’d,  being  thrown  in  heaps,  would  prefently  conceive  heat,  and 
run  into  a  ftate  of  putrefadion.  We  fee  alfo  that  vegetable  putrefadion  is 
begun  and  promoted  with  heat,  and  flnifhed  with  codion,  which 
requires  a  degree  of  heat  much  greater  than  that  excited  by  fermenta¬ 
tion,  as  being  capable  of  caufing  an  ebullition  in  the  plant,  and  even  of 
turning  it  into  flame  :  -and  indeed  the  immediate  caufe  of  fermenta¬ 
tion  is  the  motion  of  the  air  intercepted  between  the  fluid  and  vifeous 
parts  of  the  fermenting  liquor  ;  but  the  caufe  of  putrefadion  is  fire  it 
felf,  colleded  or  included  within  the  putrefying  fubjed.  Again,  the 
effeds  of  fermentation  are  the  produdion  of  ilowers  or  yeaft,  the  con- 
•verfion  of  the  falirie  part  of  the  fermenting  body  into  tartar,  or  an 
acrimonious  acid  and  fix’d  kind  of  fait,  and  of  oils  into  inflammable  fpirit, 
retaining  fomething  of  the  nature  of  the  vegetable  ;  but  putrefadion 
makes  all  the  acid  fairs  volatile  and  .alkaline,  renders  the  oils  not  fpi- 
rituous  but  abominably  fetid,  utterly  deftroys  what  fets  the  fpecific 
difference  between  one  fubjed  and  another,  and  converts  them  wholly 
into  a  fofc  pulpy  mafs,  of  an  animal  nature,,  without  the  leaft  figns  of 
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any  fix’d  fait;  tho  the  recent  vegetable  would,  by  calcination,  at  firft 
have  afforded  a  large  proportion  :  or  in  fhort,  making  nearly  the  fame 
kind  of  alteration  in  the  whole  fubjeCt,  as  it  would  undergo  by  palling 
thro’  a  found  animal  body,  fuft'ering  all  the  actions  thereof,  and  being 
at  length  returned  in  the  form  of  excrement.  And  this  may  let  us  a  little 
into  the  nature  of  animal  digeftion,  or  the  change  which  the  aliment  fuffers 
in  the  human  body.  It  is  certain,  that  tho  a  man  fhould  live  entirely 
upon  acid  vegetables,  eat  acid  bread  and  fruits,  and  drink  nothing  but 
Rhenijb  wine,,  that  no  part  of  his  body,  as  the  flefh,  blood,  bones,  &c. 
or  its  excrements,  as  the  urine,  fweat,  feces,  &c.  would  afford  the  leaft 
portion  of  an  acid,  or  fixed  fait,  by  diftillation,  but  conflantly  a  volatile 
alkali,  by  whatever  contrivance  the  experiment  is  fairly  made ;  and  this 
in  as  great  perfection  as  if  the  aliment  taken  in  had  been  putrefied, 
and  analyzed  in  the  fame  manner :  whence,  if  animal  digeftion  be  re¬ 
ferable  to  any  chemical  operation,  it  ought  doubtlefs  to  be  that  of 
putrefaction,  rather  than  fermentation.  But  to  fay  the  truth,  there  is 
never  any  perfeCt  putrefaction  performed  in  the  living  bodies  of  animals  ; 
for  as  foon  as  any  thing  contained  therein  has  a  tendency  to  this  al¬ 
teration,  it  is  immediately  difeharged,  along  with  the  excrements,  as 
by  ftool  or  urine.  All  the  acids  of  the  aliment  are  therefore  fubdued 
by  the  vital  powers  of  animals,  and  converted  into  volatile  falts  of  an 
alkaline  nature ;  yet  without  a  real  or  actual  putrefaction,  tho  by  an 
operation  that  nearly  approaches  to  it.  The  falts  and  oils  thus  taken 
into  the  blood,  and  mix’d  with  the  juices,  are  detain’d  in  the  body  fo 
long  as  they  remain  benign  and  friendly  to  it ;  but,  as  we  faid  before, 
when  once  they  alter  their  nature,  or  begin  to  putrefy,  they  are  im¬ 
mediately  thrown  off;  as  may  appear  by  the  fharpnefs,  fetid  feent,  and 
particular  examination  of  the  urine  in  fuch  cafes :  otherwife  grievous 
diftempers  would  be  excited,  that  muff  of  neceflity  foon  end  in  the 
death  of  the  animal. 

4.  And  now  we  have  gone  thro’  all  the  general  and  fundamental  RecafituUtio 
proceffes,  which  can  affift  and  forward  our  inquiries  into  the  fub- 
jeCts  of  the  vegetable  kingdom ;  and  according  to  which  all  of  the 
like  kind  ought  to  be  conducted.  We  have  feen  the  feveral  methods 
of  diftilling  waters,  their  differences,  and  upon  what  principles  their  vir¬ 
tues  depend  ;  we  have  feen  all  the  ways  of  extracting,  feparating  and 
making  infufions,  decoCtions,  fapa’s,  defruta,  extracts,  falts,  oils,  balfams, 
rofins,  fpirits,  vinegars,  fixed  alkali,  earth,  &c.  and  of  procuring  all  that 
the  fire  will  obtain  from  vegetables,  by  the  various  treatments  or  ope¬ 
rations  praCtifed  among  chemifts ;  we  have  alfo  feen  the  effects  of  dif- 
rent  combinations  of  thefe  fimple  productions,  and  what  may,  by  this 
method,  be  obtained ;  viz,'  tinCtures,  quinteffences,  foaps,elixirs,  &C'  by  ex¬ 
halation,  decoCtion,  extraction,  cryflallization,  and  Calcination  ;  and  laftly, 
we  have  feen  that  ftrange  effeCt  of  fire,  putrefaction.  And  thus,  in  one  word, 
to  recapitulate  what  we  have  been  doing  by  an  example,  if  we  would 
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procure  all  the  a&ive  powers  of  any  vegetable,  as  of  rofemary,  for  in- 
ftance,  we  are  taught,  by  the  preceding  proceffefs,  to  exhale,  and  catch 
its  vapour,  get  its  eflential  oil  by  diftillation,  its  native  fait  by  expref- 
fion  and  crystallization,  its  fixed  fait  by  calcination,  its  inflammable  fpi- 
rit  by  fermentation,  its  tin&ure  or  elixir  by  compofition  and  di- 
geftion  i  and  laflly,  its  animal  principles  by  means  of  putrefaction. 


SECT. 
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SECT.  II. 

Exhibiting  a  Courfe  of  Processes  upon 
Animals;,  the  more  compound  Clafs  of 
Organical  Bodies. 

PRELIMINARIES. 

EFORE  we  enter  upon  the  chemical  analyfls  of  ani¬ 
mals,  there  are  fome  general  and  fundamental  propor¬ 
tions  to  be  laid  down  from  the  principles  of  medicine ; 
the  truth  whereof  is  fo  clear  and  well  eftablifhed;,  that 
they  may  falfely  pafs  for  axioms* 

2.  The  bodies  of  living  animals  are  continually  walling  and  repair¬ 
ing  in  all  their  parts. 

This  propolition  is  fo  clear,  as  not  to  admit  of  a  doubt.  The  truth 
of  it  is  evident,  even  in  the  hardeft  and  moll  folid  parts  of  animal  bo¬ 
dies.  The  nails  and  hairs  which  are  once  cut,  foon  grow  to  their  for¬ 
mer  length  ,•  the  bones  that  were  broken,  join  together  again  in  a  few 
days  time  ,•  and  the  teeth,  and  all  other  folid  parts  wear  by  frequent  ufe, 
tho  no  fenlible  diminution  is  found  of  their  fubftance.  But  if  the  folids 
thus  conftantly  fly  off'  and  recruit  again,  the  fluids  mull  unqueftionabiy 
do  fo  too.  And  in  eft’ed  we  fee  that  animal  bodies  increafe  every  way, 
from  the  fmallelt  phyflcal  point  till  they  arrive  at  their  full  flze. 

3.  Animals,  therefore,  mull  neceflarily  be  compofed  of  what  they  take 
in  as  aliment ;  which,  by  their  vital  powers,  is  ' converted  into  their 
own  fubftance. 

Perhaps  alfo  the  bodies  of  animals  may  receive  part  ‘of  their  aliment 
from  the  air  j  for,  as  Malpighi  has  curioufly  obferved,  eggs  gain  in  weight 

Z  2  w.hilft 


Procejfes  upon  Animals. 

w'hilft  brooded  upon  by  the  hen  ;  which  addition  of  matter,  mud  ei¬ 
ther  proceed  from  the  effluvia  of  the  hen,  or  from  the  atmofphere.  But 
that  it  did  not  come  from  the  hen,  is  manifeft,  becaufe  in  Egypt  chickens 
are  frequently  hatched  by  the  heat  of  an  oven. 

4.  The  food  of  all  animals  is  either  of  a  vegetable  or  animal  na¬ 
ture. 

There  are  two  kinds  of  animals,  that  differ  as  to  their  food  ;  thofe 
which  feed  entirely  upon  vegetables,  as  the  ox;  and  thofe  which  de¬ 
vour  the  flefli  of  other  creatures,  as  the  lion  :  but  man  is  an  animal 
of  an  indifferent  kind,  that  can  fupport  himfelf  either  with  vegetables 
or  flefh,  alone.  Thus  there  have  been  thofe  among  the  Pythagoreans  and 
Brachmam ,  who  entirely  liv’d  upon  vegetables;  as  being  obliged  by  oath 
to  eat  no.  kind  of  animal. 

5.  The  bodies  of  all  animals,  therefore,  and  even  thofe  of  men,  con- 
fift  either  mediately  or  immediately  of  vegetables. 

The  greateft  part  of  the  animals  which  men  ufe  for  food,  are  them- 
felves  immediately  fed  with  nothing  but  vegetables;  as  fheep,  oxen, 
rabbits,  &c.  But  fifh,  indeed,  often  take  down  infers,  and  lb  do  fome 
kinds  of  fowl ;  but  then  thofe  infefts  were  either  fed  with  vegetables, 
or  it  will  come  to  that  at  laft.  And,  therefore,  it  is  evident,  that  in 
order  to  have  a  juft  chemical  knowledge  of  animals,  we  ought  to  be¬ 
gin  our  analyfis  with  vegetables,  of  which  they  conlift  ;  and  this  we 
have  done  in  the  preceding  procelfes,  to  lay  the  foundation  for  thofe 
which  are  to  follow.  A  negleft  of  this  obfervation  has  introduced  a 
deal  of  confufion  into  the  writings  of  chemifts  and  their  courfes. 

<5.  The  method,  therefore,  in  which  we  are  farther  to  proceed,  re¬ 
quires  us  firft  to  analyze  that  part  of  animals  which  has  received  the 
leaft  alteration  in  their  bodies,  or  but  juft  begins  to  lofe  its  vegetable, 
and  put  on  an  animal  nature. 

7.  This  part  muft  be  fuch  a  fluid,  as  proceeding  originally  from  a 
vegetable,  has  felt  the  vital  forces  of  the  body,  mixed  writh  the  blood,, 
palled  thro’  the  arteries  and  the  veins,  and  been  foon  feparated  again- 
And  this  can  be  no  other  than  chyle  from  vegetables,  turned. to  milk, 
and  feparated  in  the  breads. 

It  would  be  improper  here  to  make  choice  of  the  chyle  it  felf ;  this 
being  plainly  a.  vegetable  juice,  as  not  having. been  yet  receiv’d  into’ 
the  body,  circulated  along  with  the  blood,  or  participating  of  the  na¬ 
ture  of  an  animal  fluid-  The  excrement  could  not  be  chofe  for  this 
purpofe,  becaufe  it  lofes  its  vegetable  nature  in  the  inteftines ;  and  be- 
fides,  is  really  no  part  of  the  animal  body,  as  having  never  paft  the 
heart,  or  circulated  with  the  blood.  Nor  has  any  other  fluid  in  the 
body  fo  good  a  title  to  our  firft  experiment  upon  animals,  as  the  milk; 
this  being  only  animal  in  the  firft  degree,  and  difibring  but  one  remove 
from  chyle  it  felf,  which  may  well  be  efteemed  a  vegetable.  But  if,  in¬ 
stead  of  this  primary  animal  fluid,  we  fhould  begin  our  future  procefles,  as 
all  the  famous  chemifts  have  done,,  with  analyzing  the  flefh,  the  horn?* 
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or  the  hoofs  of  animals,  which  are  among  the  iaft  produ&ioris  of  nature, 
wre  tfiould  flrangely  break  in  upon  that  delicacy  of  order  which  makes 
a  principal  beauty,  and  is  indeed  abfolutely  required  in  a  courfe  or  body 
of  chemiftry,  that  fhould  be  generally  ufeful. 

8.  All  the  parts  of  animal  bodies,  as  well  folid  as  fluid,  may  receive 
their  nutriment  and  growth  from  milk  alone. 

There  have  been  inftances  of  thofe  who  lived  upon  nothing  but  milk; 
and  the  body  of  a  child,  at  the  end  of  fome  months  after  its  birth, 
is  little  more  than  a  composition  of  the  milk  of  the  mother  ;  the  parts 
it  brought  with  it  into  the  world  being  changed  for  others  fupplied 
by  the  nutriment,  in  the  fame  manner  as  the  body  of  an  ox  is  a  com¬ 
pofition  of  grafs.  Thus,  by  the  vital  aftions,  the  milk  is  made  to  pafs 
thro’  all  the  changes  of  blood,  ferum,  lympha,  nervous  fluid  or  animal 
fpirits,  which  feem  to  be  the  immediate  matter  of  nutrition  to  all  the 
folids*. 

p.  The  milk  of  fuch  animals  as  are  only  fed  with  vegetables,  being 
drawn  from  the  breaft,  and  permitted  to  fland  in  a  warm  place,  foon 
feparates,  of  its  own  accord,  into  a  light  and  white  kind  of  oil,  which 
rifes  to  the  top,  and  is  called  cream  ;  and  into  a  thinner,  aqueous,  bluer* 
and  more  ponderous  liquor,  vulgarly  call’d,  when  the  cream  is  taken 
off,  by  the  name  of  skimmed  milk. 

The  milk  of  the  feveral  kinds  of  animals  differs  but  little,  as  to  its 
fmell,  tafte  and  other  properties  :  but  that  drawn  from  the  breafts  of 
women  is  the  fweetefl ;  the  nearefl:  whereto  is  afles  milk,  which  in¬ 
deed  has  a  faccharine  fweetnefs,  and  comes  almoft  up  to  the  human. 

This  is  fucceeded  in  virtue  and  goodnefs  by  that  of  mares,  which  is 
better  than  that  of  goats  ;  yet  even  this  exceeds  that  of  flieep,  as  theirs 
does  that  of  cows,  which  is  the  coarfefl:  of  all* 

10.  Neither  of  the  two  parts  into  which  new  milk  fpontaneoufly  fepa¬ 
rates,  is  of  it  felf  either  acid,  alkaline,  or  acrimonious,  to  the  fmell  or 
tafie. 

It  is  true,  indeed,  that  thefe  parts  turn  acid  by  {landing  for  fome 
time ;  but  this  does  not  infer,  that,  contrary  to  all  the  evidence  of  our 
fenfes,  they  naturally  contain  any  acid.  Neither  are  they  in  the  leaft 
acrimonious;  for  being  let  fall  into  the  eye,  they  caufe  no  manner  of 
pain,  or  fenfation  of  fharpnefs.  . 

11.  From  thefe  axioms,  or  general  truths,  we  may  draw  the  follow¬ 
ing  corollaries,  which  are  no  lefs  certain  than  they,  (i.)  Ail  the  parts 
of  the  human  body  might  once  materially  exift  in  the  form  of  milk,. 

(2.)  Chyle,  tho  really  a  vegetable  fluid,  is  an  imperfect  milk,  or 
the  rudiments  and  bafis  thereof ;  and  exhibits  many  of  the  phamo- 

*  This  the  learned  author  has,  by  an  elabo-  r  proved  to  caufe  fuch  an  hypothecs  to  be  re¬ 
late  chain  of  arguments,  in  his  admirable  In-  lied  on.  A  clofe  attention  to  the  thing,  will 
l Tnutiones  Medic*,  made  to  appear  very  plau> !  perhaps  difcover,  that  nutrition,  and  other  ac-  • 

Able  ,  but  it  is  queftion’d  whether  the  attual  tions  of  the  body,  may  be  accounted  for  with- 
exiftence  of  animal  fpirits  has  been,  fufficiently  out  prefling  animal  fpiiitj  into  the  fervice. 
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mena  afforded  by  vegetables  ,•  particularly  in  its  flatulency^  the  ef- 
fervefcencies  it  occafions,  &c.  (3.)  Milk  is  a  kind  of  emulfion,  or  whi  te 
oily,  animal  liquor,  prepared  originally  from  vegetables  by  maftication 
mixing  with  the  faliva ,  the  bile,  the  pancreatic  juice,  the  blood,  circu¬ 
lating  with  it,  and  being  at  length  feparated  from  it  in  the  breads. 
It  differs,  however,  from  a  true  vegetable  emulfion  in  two  refpe&s; 
viz.,  firft  by  coagulating  into  a  curdy  matter  with  acids,  capable  of 
forming  cheefe  3  which  chyle,  and  all  true  emulfions,  will  not  do;  the 
utmoft  that  acids  can  here  procure  being  a  taphaceous  or  chalky  kind 
of  fubftance,  but  never  a  cheefy  matter  :  and  fecondly,  acids  precipitate 
a  larger  quantity  out  of  it  than  they  can  do  out  of  emulfions.  Thefe 
particulars  being  premifed,  we  may  proceed  to  our  experiments  upon 
animals. 

- - - — —  - -  -  ......  - 

Chemical  History  of  MILK. 


PROCESS  LXXVIII. 

I  •  j- 

‘Proving  that  new  MILK  is  neither  acid  nor  alkaline. 

.The  proccfs.  ^  f  u  any  quantity  of  warm  new  milk,  pour  oil  of  tartar  per  deliquium, 
&  or  any  other  alkali ,  and  no  ejfervefcence  will  at  all  le  thereby  excited , 
but  the  whole  body  of  the  liquor  remain  at  reft,  tho  it  appear  fomewhat  thin¬ 
ner.  (2.)  Po  another  quantity  of  warm  new  milk ,  pour ,  in  the  fame  manner , 
fpirit  of  nitre ,  or  any  other  flrong  acid ;  and  again  no  motion  or  ebullition  will 
appear  ;  only  the  milk  will prefently  after  become  thicker  than  it  was.  (3.)  Now 
mix  together  the  two  parcels  of  the  milk  with  which  the  experiments  were  made , 
and  a  great  effervefcence  will  immediately  arife. 

V)e  truth  it  is  2.  The  phenomena  and  effe&s  will  be  the  fame,  whatever  alkalies  or 
defigned  to  m*-  acids,  even  tho  of  the  ftrongeft  kind,  are  pour’d  to  the  milk  :  whence 
pfmcd.  c°n'  we  may  fairly  conclude,  that  new  milk  contains  neither  acid  nor  al¬ 
kali  ;  for  if  either  of  thefe  were  latent  in  it,  the  procefs  ought  to  make 
the  ‘difeovery,  as  being  generally  allow’d  the  proper  criterion.  And, 
accordingly,  in  the  latter  part  of  the  experiment,  when  the  two  parcels 
of  milk,  containing  the  one  an  alkali,  and  the  other  an  acid,  come  to 
be  mix’d  together,  thefe  prefently  manifeft  themfelv.es  by  the  conflict 
they  make.  And  thus  alfo,  by  the  common  trials  with  fyrup  of  vio¬ 
lets,  or  the  like,  mix’d  with  new  milk,  no  acid  or  alkaline  parts  can, 
from  a  change  of  colour  in  the  fyrup,  be  difeover’d,  any  more  than  by 
the  dired  examination  of  the  fenfes  :  if,  therefore,  any  one  after  this, 
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fhall  fay  that  new  milk  is  acid,  becaufe  it  may  be  made  To  by  art,  or 
turns  four  of  its  own  accord  by  landing,  he  may,  with  as  much  juft  ice, 
pretend  that  there  is  alkali  contain’d  in  vinegar,  tho  no  figns  of  it 
appear  ;  becaufe  alkali  may  be  naturally  or  artificially  obtained  from  it. 

But  this  is  changing  the  nature  of  things,  and  retaining  their  names ; 
for  in  fuch  a  cafe,  milk  is  no  longer  milk,  nor  vinegar  the  thing  that 
its  name  implies. 

\ 

PROCESS  LXXIX. 

Shewing  that  MILK  turns  acid  by  Digeftion. 

1.  T*  E  "T  any  quantity  of  new  milk ,  drawn,  from  a  found  animal,  that  feeds  The  p-ocefs^.. 

1  1  only  upon  'vegetables ,  at  the  difiance  of  about  eight  hours  from  her  feed¬ 
ing.,  fland  to  digefi  in  a  clean ,  open  rveffel  of  glafs,  with  a  heat  equal  to  that  of 
a  man  in  health ,  and  it  will  foon  begin  to  throw  up  to  its  furface  a  thick , 
nncluous,  creamy  or  butyraceous  part,  which  will  thus  rife  in  a  confiderable 
quantity  ;  a  much  larger  proportion  of  a  thinner  or  ferous  liquor  remaining  her 
low.  Both  of  them  at  firfi  are  fweet  to  the  tafle,  or  manifefi  no  kind  of  acir 
dity ;  but  by  degrees  they  both  turn  tart ;  and  at  the  end  of  twelve  days ,  from 
the  firfi  of  the  operation ,  attain  their  highefi  degree  of  acidity ,  which  is  very 
confiderable.  '  * 

2.  This  procefs  will  be  the  fooner  finifhed.  in,fummer,  by  reafon,  as.  whence  per  for- 
well  of  the  additional  warmth,  as  of  the  tart,  juicy  herbage  whereon  TvenfsT 
the  cattel  feed  in  that  feafon  of  the  year ;  but  it  proceeds  flower  in 
the  winter,  when  they  feed  on  hay  :  yet,  even  in  this  cold  feafon, 
it  will  at  length  fucceed.  But  if  the  milk  for  this  experiment  be 
drawn  fro.m  luch  animals  as  feed  foleiy  upon  flefli,  or  have  been  with¬ 
held  from  food  for  twenty-four  hours,  fuch  as  labour  under  feverifh  dif- 
orders,  or  have  juft  before  performed  fome  extraordinary  motion,  or  un¬ 
dergone  hard  labour,  it  will  rather  putrefy,  or  turn  rancid,  and  run  in¬ 
to  ichor,  than  change  of  an  acid  nature.  One  of  the  firft  figns  of 
this  difpofition,  is  its  faline  tafte  ;  fo  that  it  always  may  be  concluded, 
that  when  milk  is  brackifh  upon  the  tongue,,  it  then  begins  to  putrefy. 

PROCESS  LXXX. 

Shewing  that  boiling  MILK  will Jlrongly  coagulate  with  acids . 

i*  Radually  pour  fpirit  of  nitre,  or  any  other  acid,  to  a  quantity  of  milkThe  procefs., 
VjT  boiling  over  the  fire,  and  no  conflifl  will  be  made  thereby  ;  but  the  li¬ 
quor  will  prefently  divide  into  two  very  different  parts,  the  one  thinner,  and 
the  other  much  thicker  than  milk ,  notwithflandin e  the  alii  on  of  the  fire  upon 
the  matter. 

The 
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its  fhyficd  nfe',  2.  The  effect  is  found  to  be  the  fame  in  all  the  kinds  of  milk  yet 
known ;  which  by  this  means  are  formed  into  curd,  whereof  cheefe  is 
made  ;  and  a  clear  thin  liquor,  or  ferum,  which  now  turns  fpontaneoufly 
acid.  The  coagulum  formed  upon  this  reparation,  may,  by  preflure  and 
the  evaporation  of  its  moifture,  in  time  be  reduced  almoft  to  the  hard- 
nefs  of  done  ,•  as  we  fee  in  fome  particular  forts  of  cheefe  :  fo  that  it  is 
no  wonder  that  bones  made  out  of  milk  are  of  that  flrength  and  foli- 
dity  \\  e  find  them.  Something  of  this  kind  will  alfo  happen  in  emul- 
fions,  but  in  a  lefs  degree  ;  for  which  reafon,  when  we  preferibe  emul- 
iions,  we  fliould  be  cautious  nOt  to  mix  acids  along  with  them. 

it*  medicinal  3.  This  procefs  may  ferve  to  Chew  us  in  what  cafes  or  confutations 

®A*  it  will  be  improper  to  ufe  milk  :  for  if  it  fhould  be  taken  by  perfons 

whofe  bodies  abound  with  acids,  the  fame  thing  will  neceflarily  happen 
.  there  as  did  in  our  experiment ;  that  is,  the  milk  will  be  Separated 
into  a  thin,  ferous  fluid,  and  a  ftrong  coagulum,  which,  turning  grumous, 
may  caufe  obflrudions  in  the  vifeera  ;  whilft  it  ceafes  to  be  mixed  and 
diluted  with  the  ferum,  that  inftead  of  performing  this  office,  may  now 
go  away  in  fetid  fweat,  leaving  the  body  pale,  faint,  and  weak.  And 
this  unheeded  caufe  may  give  birth  to  a  pale  complexion,  a  cacochymia, 
and  various  chronic  difeafes. 

PROCESS  LXXXL 

Shewing  that  MILK  turns  red  by  being  boiled  with  alkalies . 

The  procefs.  i.  "T  F  to  a  quantity  of  new  milk ,  made  boiling  hot  by  the  fire,  any  fixed 

alkali ,  as  the  fait  of  tartar,  or  its  oil  run  per  deliquium,  be  added  by 
degrees ,  there  will  a  lighter  kind  of  coagulum  be  made  than  was  before  pro¬ 
duced  by  the  acid ;  and  the  milk ,  by  boiling ,  will  prefently  change  to  a  yellow 
colour,  and  run  throy  all  the  intermediate  degrees ,  till  at  length  it  flops  in  an  in - 
tenfe  red. 

its  fby fie  dupes.  2.  The  coagulum,  and  changes  of  colour,  will  be  the  ftronger  and 
more  fuddenly  made  in  proportion  to  the  ftrength  of  the  alkali,  and  con¬ 
tinuance  of  the  ebullition.  Whence  we  may  fee  that  milk  has  a  very  great 
propenfity  to  turn  from  its  native  white,  into  a  red  colour.  The  milk 
of  all  animals,  in  a  flate  of  health,  is  naturally  white ;  whatever  be  the 
colour  of  the  aliment  they  take  in  ;  and  will  exhibit  the  fame  phenomena  * 
by  the  treatment  of  this  procefs  :  or  if  the  alkali  be  very  flrong,  and 
the  operation  continued  long,  it  will  change  at  length  into  a  dusky  red, 
or  dark  brown,  and  even  a  black  colour.  Whence  it  is  eafy  to  fee  why 
the  chyle  fo  readily  changes  into  a  red  liquor,  or  blood  ;  for  the  animal 
juices,  with  which  it  mixes  in  the  body,  contain  no  acid,  but  rather 
incline  to  an  alkaline  nature.  And  when  any  animal,  that  gives  fuck, 
becomes  feverifh,  the  milk  turns  from  its  genuine  \vhitenefs  to  a  yellow, 
and .  becomes,  in  a  manner,  fanious  and  coagulated.  When  the  milk  of 
3  a 
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a  nurfe  is  in  this  Rate,  the  infant  ma/iifefls  a  very  great  averfion  to  and 
diflike  of  it :  and  if  the  fever  continues  long,  the  breads  grow  hard, 
and  at  length  impo  flu  mate,  fo  as  to  prove  of  difficult  cure.  1  he  ge¬ 
nerality  of  phylicians  will  needs  have  thefe  diforders  to  proceed  from 
a  certain,  imaginary,  peccant  acid  in  the  body,-  when  nothing  can  be 
plainer,  as  may  be  learnt  from  ourprefent  prccefs,  than  that  they  are  ow¬ 
ing  to  the  a&ion  of  an  alkali.  And  hence  it  was,  that  in  the  terrible  con¬ 
tagion  which  happened  among  the  cows  in  Holland ,  in  the  year  1714, 
their  milk  proved  exceeding  thick,  yellow,  and  almoft  putrefied,  before  it 
came  from  them.  And  what  is  very  furprizing,  this  change  was  made 
in  it  fo  fuddenly,  that  a  country-man,  of  whom  I  had  but  the  evening 
before  purchafed  fome  pure,  white ,  milk  for  chemical  experiments, 
complain’d  to  me  the  very  next  morning,  that  he  could  now  get  no¬ 
thing  from  the  fame  cow  but  a  thick,  pappy,  yellow7  matter,  inftead  of 
milk. 

3.  What  we  have  hitherto  fhewn  of  milk  holds  true,  provided  it  belts  medicinal 
drawn  from  any  of  thofe  animals  that  feed  entirely  upon  vegetables  ;  “/"• 
and  at  a  time  when  they  are  in  a  Rate  of  health  .-  but  if  the  creature 
which  afforded  the  milk,  labours  under  any  violent  diftemper,  either  of 
an  acid  or  putrid  nature,  the  phenomena  will  be  quite  different.  And 
the  fame  muft  be  expe&ed,  if  the  animal  that  gave  the  milk  feeds  only 
upon  animals.  The  phyficians  who  prefcribe  to  the  difeafes  of  infants, 
ought  carefully  to  regard  thefe  obfervations ;  for  if  a  nurfe  fhould  en¬ 
tirely  abftain  from  acid  vegetables,  as  wine,  malt-liquors,  &c.  and  ufe 
only  water,  or  the  deco&ion  of  animal  fubftances,  for  her.  drink,  and 
feed  upon  nothing  but  the  flefh  of  animals,  as  fifh,  &c.  her  milk  would 
fcarce  be  capable. of  turning  four,  but  would  rather  putrefy  and  fmell 
ftrong  like  urine ,-  and  the  child  that  drew  her  breaft,  would  never  be 
free  from  a  fever  :  which  is  too  often  the  cafe  of  the  infants  of  wealthy 
parents;  the  nurfe  being  prepofteroufly  withheld,  by  the  tender  mother, 
from  the  ufe  of  whatever  food  is  of  an  acid  nature ;  and  confined  to 
live  altogether  upon  animal  diet,  as  the  mod  nutrimental.  On  the 
contrary,  the  children  of  the  poor,  whofe  mothers  are  principally  fuftain’d 
by  food  of  an  acid  nature,  or  what  in  fome  meafure  inclines  thereto, 
are  much  lefs  fubjed  to  fevers  ;  but  oftener  afRided  with  thofe  difeafes 
which  owe  their  rife  to  acids.  The  cure  of  both  cafes  is  beft  effe&ed  • 
by  a  change  of  diet  in  the  nurfe,  from  alkaline  to  acid,  or  from  acid 
to  alkaline.  Thus  when  the  difeafes  of  young  children  proceed  from 
an  acid  caufe,  w'hich  may  be  learnt  from  the  fcent  of  their  feces  and 
eru&ations,  as  alfo  from  a  preternatural  diftenfion  of  the  body,  and 
palenefs  of  the  flefh,  the  diet  of  the  nurfe  fhould  confift  of  fifh,  flefh, 
and  the  liquor  in  which  they  are  boiled ;  the  ufe  of  bread,  wdne,  and 
other  things  of  an  acid  nature,  being  forborm  But  if  the  infant  la* 
bours  under  a  burning  fever,  appears  red,  hot,  &c.  the  nurfe  fhould  be 
treated  in  the  contrary  manner,  with  acids,  or  fuch  aliment  as  is  tart 
and  cooling.  And  thus  we  are  taught  the  nature  of  that  liquor  of 
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which  the  human  body  may  be  entirely  compofed  j  and  which  receives  fo 
fudden  an  alteration  therein,  that  no  figns  of  it  can  be  found  twelve  hours 
after  it  is  once  admitted  into  the  blood ;  as  the  excellent  Dr.  Lower  has 
fhewn  by  experiment.  Upon  which  account  no  woman  that  gives  fuck 
ought  to  fait  above  twelve  hours,  if  fhe  would  afford  good  milk  to  the 
infant  at  her  breaft.  Hence,  likewife,  we  are  given  to  fee  the  reafon 
of  fome  phenomena  both  in  acute  and  chronic  difeafes  ;  as  particu¬ 
larly  the  rednefs  and  heat  of  the  body  in  the  former,  and  its  palenefs,  &c. 
in  the  latter ;  thefe  generally  proceeding  from  an  acid,  and  thofe 
from  an  alkaline  caufe.  And  hence,  laftly,  we  learn  a  neceffary  cau¬ 
tion  in  the  choice  of  a  nurfe  ;  viz,,  that  her  milk  be  perfe&ly  white  ; 
a  tendency  to  yellownefs  in  it  being  a  fure  and  early  fy mptom  of 
a  fever. 

4.  Our  method  next  leads  us  to  examine  that  fluid,  which  of  all  thofe 
in  the;  animal  body,  is  firft  fecreted  after  it  has  undergone  an  entire 
courfe  of  circulation  thro*  the  veffels  and  vifcera.  And  this  we  pro¬ 
nounce  to  be  the  urine  of  a  found  animal,  difcharged  at  the  diftance 
of  twelve  hours  from  taking  any  thing  by  way  of  fuftenance ;  the  bladder 
alfo  having  juft  before  that  time  been  emptied  of  its  contents.  We  do  not 
make  choice  of  the  blood  for  our  next  experiments,  becaufe  all  its  parts 
are  too  confufedly  blended  and  locked  into  one  another  to  be  fit  for  this 
purpofe;  whereas  in  urine,  the  oils,  falts,  fpirit  and  earth  hang  Ioofer 
together ;  having  but  juft  entirely  put  on  an  animal  nature,  by  which, 
however,  it  is  perfe&ly  diftinguifh’d,  and  made  widely  to  differ  from 
vegetables. 


Chemical  History  of  URINE. 
PROCESS  LXXXII. 

.  Shewing  that  URINE  is  neither  acid  nor  alkaline 

1.  E  any  quantity  of  frejh urine,  that  has  not  been  above  twelve  hours 

1  contained  in  the  bladder ,  and  add  to  it  oil  of  vitriol ,  or  any  other 
acid  liquor ,  at  difcretion ;  and  no  manner  of  conflict  or  effervefcence  will  be 
made  between  them.  In  like  manner ,  add. to  another  parcel ,  oil  of  tartar  per 
deliquium,  or  any  other  known  alkali,  and  the  mixture  will  lie  quiet  as  be¬ 
fore  >  or  give  not  the  leaf  figns  of  any  ebullition  :  whence  it  may  be  jufily  in¬ 
ferred,  that  fuch  urine  is  neither  acid  nor  alkaline ;  as  J landing  the  tefi  of  the 
experiment  allowed  fufficient  ta  make  the difeovery* 
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2.  The  urine  made  choice  of  for  this  experiment,  ought  to  be  that  ww  *«*»«*# 
of  tlie  morning,  or  difcharged  at  the  diftance  of  twelve  hours  after rt  rcclutriS- 
any  meal,  that  it  may  be  a  perfedt  animal  fluid  :  nor  fhould  it  be  fuffered 

to  remain  for  any  longer  time  in  the  bladder,  left  it  might  thereby 
begin,  as  it  were,  to  putrefy,  or  acquire  fomething  of  an  alkaline  na¬ 
ture.  The  bladder,  therefore,  fhould  here  be  emptied  before  the  laft  meal 
is  made.  But  if  the  urine  be  taken  twelve  hours  after  feeding,  it  will 
then  be  perfedf  and  thorowly  conco&ed  ,•  no  chyle,  or  matter  of  a  ve¬ 
getable  nature,  as  was  before  obferv’d,  appearing  in  the  blood,  after 
the  expiration  of  that  time,  without  a  frefli  fupply  of  food  ,•  fo  that 
the  aliment  then  taken  in,  may  now  it  is  mixed  with  the  blood,  be  juftly 
efteemed  a  part  of  the  body. 

3.  Human  urine  is  a  recrementitious  liquor,  confefledly  drained  from  The  truth  of  . 
the  whole  mafs  of  blood,  after  it  has  w'afhed  both  the  folids  and  fluids  ;**  confirr*ed<' 
and  therefore  cannot  but  excellently  difcover  to  us  the  nature  of  the 

falts  contain’d  in  our  bodies.  Accordingly,  if  we  examine  it  by  our  fenfes, 
we  fhall  find  it  to  the  tafte  confiderably  more  faline  than  the  blood 
it  felf :  but  its  fcent,  when  frefh,  is  no  ways  naufeous  or  difagreeable, 
but  fomewhat  grateful,  pungent,  and  odoriferous.  Galen  tells  us,  “  that 
<c  the  urine  of  a  man  in  health  is  ftraw-colour’d,  or  of  a  pale  yellow,  and 
tc  contains  but  little  fediment,  or  fteculent  matter ;  being  in  effed  a 
fl  lixivium,  in  which  all  the  falts  of  the  body  are  difl'olved  and  wafhed 
4t  away :  ”  and  indeed  this  appears  to  be.  the  very  fad.  But  if  either 
alkaline  or  acid  falts  were  naturally  contain’d  in  the  urine,  our  pre- 
fent  procefs  muft  needs  make  them  manifeft.  But  neither  this, 
nor  the  common  experiments  made  w’ith  the  fyrup  of  violets,  &c-  will  . 
difcover  fuch  kind  of  falts  in  the  urine  of  healthy  perfons  ;  and  there- 
.  fore  we  muft,  in  juftice  to  our  fenfes,  as  well  as  experiment,  conclude 
it  contains  none.  Nay,  I  have,  in  like  manner,  examin’d  the  urine  of 
a  man  who  had  lain  for  twenty-four  hours  ill  of  a  fever,  without  eat¬ 
ing  or  drinking;  yet. could  not,  even  in  that,  difcover  any  figns  of  an 
alkali  or  acid  fait,  either  by  its  making  any  effervefcence  with  known  al¬ 
kalies  or  acids,  or  changing  the  blue  colour  of  fyrup  of  violets  to  red 
or  green.  With  the  fame  view  I  have  ftridly  examin’d  the  urine  of 
a  man  who  liv’d  almoft  entirely  upon  acids  j  but  could  find  no  proofs 
of  acidity  therein.  And  thefe  experiments  will  hold  true  univerfally,  ■  . 

■where  the  urine  is  frefh,.  and  procured  in  its  natural  ft  ate,  or  from 
healthy  perfons  :  but  it  muft  be  expe&ed,  that  a  difference  in  circum- 
ftances  will  vary  their  fuccefs.  Thus  if  a  man  fhould  have  a  ftone 
in  his  bladder,  this  might  occafion  the  urine  to  appear  of  a  more 
alkaline  nature  than  if  he  had  none  ;  or  drank  fcarce  any  thing  more 
than  acid  wines  or  vinegar;  efpecially  if  the  urine  be  made  and  exa¬ 
mined  prefently  after  the  drinking  of  fuch  acid  liquors :  for  in  that  cafe, 
not  having  had  their  due  circulation,  they  may  in  the  form  of  urine 
ftill  retain  fomething  of  their  prior  nature.  And  fo,  likewife,  in  any 
difeafed  ftate  of  the  body,  the  urine,  or  other  humors,  may  change 
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from  what  they  naturally  are,  and  become  either  alkaline,  as  in  a  burn¬ 
ing  fever,  near  the  point  of  death,  &c.  or  acid,  as  in  the  pallor*  vir- 
.  ginum ,  childrens  difeafes,  &c.  But  it  is  not  of  fuch  diftempered  urine  that 
we  are  now  fpeaking. 

»  •  / 

PROCESS  LXXXIII. 

Shewing ,  by  the  dijl illation  of  recent  URINE,  that  the  farts 
into  which  it  is  rejblvable ,  are  neither  acid  nor  alkaline . 

Toe  preeefs.  I#  fc  £  any  quantity  of  fief!)  urine ,  obtain  d  with  the  conditions  above 

JL  fpecified ,  and  difiil  it  gently  in  a  clean,  glafs  retort ,  with  its  receiver , 
and  there  will  firfl  rife  a  limpid  water  of  a  fetid  or  unp  leaf  ant  fcent ;  but 
refembling  that  of  roajled  flefh ,  containing  neither  a  vifible  oil  nor  fait ,  and 
proving ,  upon  the  proper  trials ,  neither  acid  nor  alkaline ,  nor  any  way  faliney 
or  inflammable.  (z>)  If,  after  all  this  water  is  come  over,  what  remains  at 
the  bottom  of  the  retort  be  examin'd  in  the  fame  manner,  it  gives  no  jigns  of 
.its  being  either  of  an  alkaline ,  or  acid  nature ;  and  if  difiilled  or  exhaled  ftill 
farther,  as  to  the  conflflence  of  a  fyrup ,  or  higher,  it  gradually  changes  its 
original  flraw-colour,  to  that  of  a  yellow,  a  red,  a  brown,  and  laflly  to  a  blacky 
according  to  the  quantity  of  water  drawn  from  it,  and  appearing  at  length  in  the 
form  of  a  faponaceous’mafs ,  that  will  not,  like  fome  other  animal  fluids,  as  the  fe- 
rum,  white  of  eggs,  See.  concrete  by  the  fire.  (3.)  And  laflly,  if  this  foapy  matter 
be  calcin'd,  it  will  afford  a  quantity  of  fea-falt,  if  the  animal,  or  perfon  from 
•  whom  it  was  obtain'd,  hath  ufed  any  in  his  food :  but  if  that  be  not  the  cafe , 
there  will  be  no  Jigns  of  any  fix'd  fait  at  all • 

me&nufufef  2*  The  faliva,  the  ferum,  the  bile,  and  other  animal  fluids  diflill’d  in 
me  *»««  f  •  tjie  fame  manner#  afford  a  water  of  a  fomewhat  unpleafant,  indeed,  but 
not  a  fetid  odour,  like  that  of  our  prefent  p'rocefsj  as  containing  lefs 
oil,  to  which  that  fcent  is  owing,  and  upon  account  whereof  the  li¬ 
quor  is  perhaps  faid  to  be  fpirituous :  nor  does  the  urine  of  any  other 
animals,  fed  with  vegetables,  fo  far  as  I  have  tried,  yield  fuch  an 
one.  And  it  is  remarkable,  that  the  more  healthy  and  ftrong  the  man  is, 
the  more  fetid  this  water  diftill’d  from  the  urine  proves ;  yet  it  appears 
not  at  all  either  of  an  acid,  or  alkaline  nature,  in  any  of  the  experiments 
3  have  ever  made.  We  fee  like  wife,  that  this  water  contains  no  in¬ 
flammable  fpirit;  whence  it  is  manifeft,  that  no  fuch  ever  paffes  the 
urinary  canals,-  tho  fermented  liquors  are  drank  in  very  large  quantities. 
For  tho  a  man  fhould  take  down  four  or  five  pints  of  wine  at  once,  yet 
his  urine  diftill’d  at  the  diftance  of  twelve  hours  from  his  drinking,  would 
not  appear  in  the  leaft  fpirituous  ;  but  yield  a  very  fetid  water,  like  that 
afforded  by  the  urine  of  a  patient  in  a  fever.  I  can  fpeak  pofitively 
in  this  cafe,  becaufe  I  have  frequently  diftill’d  the  urine  of  great  drinkers, 
on  purpofe  to  fee  what  it  afforded.  And  hence  we  may  learn,  how  it 
comes  to  pafs,  that  the  drinking  of  ftrong  liquors  fo  remarkably  affe&s  the 

brain; 
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brain  ;  and  fee  the  reafon  of  the  obfervation  of  Hippocrates ,  that  great 
drinkers  generally  die  apoplectic.  Since  therefore  it  appears,  that  there 
are  no  alkaline  falts  contain’d  in  the  urine,  we  may  juftly  conclude, 
that  no  fuch  are  contain’d  in  the  human  body,  for  if  any  alkaline  fait  did 
really,  and  in  its  own  form,  exiftin  the  fluids  of  the  body,  it  ought  cer-  • 
tainly  to  be  found  in  the  urine ;  becaufe  fuch  fait  joins  it  felf  with 
nothing  more  readily  than  water,  w'hich  makes,  as  we  fee,  a  principal 
part  of  the  urine ;  and  therefore  cannot  but  dilute,  diflolve,  and  bring 
away  with  it  the  faline  matter  of  the  body.  But  altho  neither  alkaline, 
nor  acid  falts  can  be  found  in  the  human  body,  yet  in  ardent  fevers,  the 
plague,  &c.  the  juices  may,  by  the  great  increafe  of  the  circulation,  and 
the  violent  heat,  be  turned  of  an  alkaline  nature  ;  or  become  fo  /harp  and 
corrofive,  that  unlefs  they  are  difcharged  thro’  the  kidneys,  they  may  pre- 
•  fently  deftroy  the  tender  fibres  of  the  cerebrum  and  cerebellum ,  and  fo  prove 
mortal.  But  if  their  fubtil,  or  too  much  attenuated  falts  be  determin’d  to 
the  bladder,  along  with  the  urine,  the  patient  will  from  that  time  be¬ 
gin  to  recover  ,-  whilft  the  phyfician  fuffers  the  morbific  matter  to  go  off 
uninterrupted  thro’  the  urinary  paflages.  And  indeed  it  were  eafy  to  con- 
je&ure,  from  the  peculiar  fetid  fcent  of  the  urine,  above  that  of  all  other 
fluids,  that  the  kidneys  are  an  organ  defign’d  by  nature  to  throw  out  of 
the  body,  any  thing  that,  by  being  too  much  attenuated,  cannot  be  longer 
detain’d  with  fafety  to  the  veffels  of  the  brain,  or  the  life  of  the  individual. 

And  therefore  the  urine,  tho  it  has  neither  acid  nor  alkaline  falts,  yet 
a&ually  contains  the  fharpefl  in  all  the  body ;  being  with  the  oil,  which 
brings  them  to  a  kind  offoap,  of  a  very  deterging  nature.  And  according¬ 
ly,  as  they  all  come  clofer  together  in  our  experiment,  by  the  evaporation 
of  the  aqueous  parts,  they  appear  of  a  deeper  colour,-  juft  as  in  a  fever, 
when  the  increas’d  heat  of  the  body  has  exhaled  the  more  volatile  or 
aqueous  parts  of  the  fluids,  the  urine  becomes  high  colour’d,  or  intenfely 
red,  or  fometimes  even  black  :  whence  we  may  learn  to  prognofticate  the 
turn  of  a  diftemper  from  the  urine.  This  procefs  likewife  lets  us  fee  how 
contrary  to  truth  that  general  opinion  is,  W'hich  fuppofes,  fix’d  alkalies, 
acid  falts,  or  fermented  fpirits  produced  in  the  human  body,  to  be  the 
caufe  of  all  difeafes. 

PROCESS  LXXXIV. 

t  *  .  .  V  ,  *  *  V-  •  A  ;  '  1  ft  1 v  <  .  y  .  -  .  • 

Shewing, t  by  the  diftillation  of  recent  URINE  with  dry  fand>  that 
it  will  afford  a  'volatile ,  alkaline  fait ,  &c. 

1.  ¥7*  XHA  L  E  recent  mine ,  over  a  gentle  fire ,  to  the  confifience  of  a  fyrupythe proccf*, 

•  t1  i  or  thin  honey ;  and  afterwards  add  to  it  four  times  its  own  quantity 
of  clean ,  dry  fand ,  or  fo  much  as  will  reduce  it  to  a  thick  pafle ;  then  dif~ 
til  this  mafs  in  a  glafs  retort ,  of  which  it  fills  only  two  thirds ,  with  degrees  of 
of  firey  in  a  fand- furnace ;  and  the  firft  thing  that  comes  over  will  be  a 
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large  quantity  of  pure  water  or  phlegm,  as  in  the  lajl  procefs.  (2.)  Vpon 
changing  the  retort,  atranfparent  liquor  afcends,  and  runs  in 'veins,  like  oil,  down 
the  fides  of  the glafs,  called  by  the  name  of  Spirit  of  Urine  ;  which  will  caufe  a 
■  firmg  effervefcence  with  acids  ;  and  by  rectification  refolve  into  a  dry  white  fait , 
a  renter,  and  an  .  oil.  f  3 ._)  Upon  continuing  the  fire ,  white  fumes  will  next 
arife  and  fill  the  receiver  ;  and  at  the  fa?ne  time,  a  large  quantity  of  ftrong, 
volatile ,  alkaline  fait  will  fix  it  felf  to  the  fides  thereof ;  and  this  has  been 
falfely  fuppofed  the  fame  with  fal-hrmoniac ,  which  is  not  of  an  alkaline  na¬ 
ture.  (4.)  ‘Then  upon  increafing  the  fire,  there  will  afeend  a  light  yellow  fetid 
oil-,  and  at  lafi ,  a  grofs,  heavier,  and  fiill  more  fetid  kind.  (5.)  But  if  the  re- 
•  mainder  be  now  calcined  in  an  open  fire,  and  afterwards  brought  into  a  lixi- 

viu?n  with  water ,  it  yields  a  feU-falt,  provided  the  animal  which  afforded 
the  urine,  took  in  that  kind  of  fait  with  its  food;  otherwife  there  will  not 
be  left,  after  the  operation,  the  leafi  imaginable  portion  of  fixed  fait. 

Xtspbyfieal  and  2.  And  hence  we  learn  the  effed:  of  a  confiderable  degree  of  heat  upon 
ves"  the  falts  of  the  human  body.  The  urine  diftilled,  or  exhaled  away  with 
a  gentle  fire,  affords  no  alkaline  fait  at  all  >•  but  a  greater  degree  thereof 
gives  it  an  alkaline  nature,  or  caufes  it  to  afford  an  alkaline  fait  by  diftil- 
lation.  And  thus  we  find,  when  a  man  has  given  an  uncommon  motion 
to  his  body,  or  begins  to  grow  feverifh,  his  urine  will  fmell  ftrong, 
and  appear  of  a  red  colour,  or  like  lixivium;  which  fhews  that  the 
falts  and  oils  thereof  are  attenuated.  But  tho  it  be  certain  that  the  falts 
of  the  body  become  alkaline  by  heat,  yet  it  is  hardly  poflibly  they  fhould 
be  fo  far  attenuated,  or  broken  therein,  as  to  appear  fuch  in  the  urine; 
not  only  upon  account  of  the  languid  heat  of  the  body,  but  becaufe  in 
all  probability,  as  was  before  obferv’d,  the  tender  veflels  of  the  brain, 
&c.  would  be  deftroy’d  by  the  corrofivenefs  of  fuch  falts,  and  the  death 
of  the  perfon  effected,  before  they  were  rais’d  to  that  degree  of  acri¬ 
mony. 

-  * 

PROCESS  LXXXV. 

Shewing  that  recent  URINE,  by  being  diftilled  with  fixed  al¬ 
kali,  is  it  felf  turned,  of  an  alkaline  nature. 

*  ’  9  .  r '  ■  -  y  .  4  y  >e-  ...  , 

The  frocepr,  -x,  T  g  any  quantity  of  recent  mine,  infpiffated  in  the  manner  of  the  pre - 

cedent  procefs,  add  an  equal  proportion  of  fix’d  alkali ;  and  diftil 
them  together  in  a  glafs  retort,  with  a  gentle  fire  :  there  will  immediately  come 
■over  firfi  a  fharp,  volatile,  fetid,  alkaline  fpirit,  that  makes  a  thorow  effer- 
vefcence  with  acids  ;  and  foon  after,  a  dry,  volatile ,  alkaline,  folid  fait,  which 
without  the  addition  of  the  fixed  alkali ,  would  have  been  of  the  fame  kind 
with  that  of  the  lafi  procefs ;  a  faponaceous  mafs  remaining  at  the  bottom  of  the. 
receiver. 

ff 2.  Hence  it  is  eafy  to  imagine,  that,  befides  the  peculiar  and  ac- 
Cvna  “j^'knowledged  effe&s  of  fixed  alkaline  falts  in  the  human  body,  they  have 

•more- 


Procejjes  upon  Animals.  1 9  r 

moreover,  the  power  of  immediately  rendring  our  native  falts  of  a  fharp 
alkaline  nature,  and  afting  upon  them  like  fo  much  volatile  alkaline  fait  in¬ 
troduced  into  the  body ;  thereby  they  turn  our  half-fixed  falts  into  fuch  as 
are  truly  volatile ;  thofe  that  before  were  of  a  benign  gentle  nature,  into 
fuch  as  are  fiery  ;  thofe  that  were  neutral  and  innocent,  into  fuch  as  are 
’  corrofive,  &c.  on  which  account  they  aft  like  poifon  in  all  fuch  dif- 
tempers  where  the  falts  are  too  much  attenuated  ,*  as  in  acute  fevers,  in¬ 
flammatory  cafes,  &c.  And  hence  we  may  learn  a  priori ,  what  Hippo -  •  \  . 
crates  was  taught  by  hazardous  experience,  to  order  nothing  but  acids, 
or  medicines  tending  to  an  acid  nature,  as  oxymel,  &c>  in  fuch  kind  of 
diflempers. 

PROCESS  LXXXVL 

Shewing  that  recent  URINE  dift tiled  with  quick-lime ,  affords 

a  fiery ,  yet  not  alkaline  fpirit . 

1.  WJ  IT  H  the  rob ,  or  flip  a,  of  recent  urine ,  mix  an-  equal  quantity  of  quick- trocef'* 

V  V  limey  in  a  tall  glafs-vefjel,  fitted  with  a  receiver ,  and  a  violent 
ebullition ,  with  a  great  degree  of  heat ,  will  immediately  enfue  ;  and  at  that 
very  infant  there  will  fwiftly  fly  of  from  the  mixturey  and  pafs  over  into 
the  receiver ,  a  clear  liquor  or  fpirit  of  an  exceeding  fiery  and  pungent  tafle 
and  odour ,*  yet  not  of  an  alkaline  nature ,  or:  capable  of  caitfing  an-  effer- 
vefcence  with  acids.  - 

2.  This  is  as  volatile,  moveable,  and  corrofive  a  liquor  as  any  in  na ■  ps  tbyficd an* 
ture  ;  and  if  the  veflel  that  contains  it  be  left  carelefsly  flopp'd,  tho medicinal Ul'u 
but  for  a  day  or  two,  it  lofes  all  its  virtue,  and  becomes  a  mere  in- 
fipid  water.  It  is  truly  of  a  fiery  nature,  being  more  of  a  cauftic  than 
fix’d  alkali  it  felf;  fo  as  inflantly  to  eat  away  the  skin,  and  alfeft  the 
nerves.  Whence  we  are  given  to  underfland  the  effefts  of  quick-lime, 
and  its  lixivium  upon  the  human  body  ;  and  fee  that  in  the  twfinkling 
of  an  eye  it  can  give  a  ftrange  degree  of  volatility,  and  at  the  fame 
time  a  moft  corroding,  aftive,  and  fiery  nature  to  all  the  fluggifh  falts  it 
meets  with  there.  Hence  it  is  evident,  that  the  human  falts  may  have 
a  violent  degree  of  acrimony,  or  corrofivenefs,  without  giving  any  figns 
of  an  alkaline  difpofition ;  as  fcarce  any  chemift,  befides  the  excellent 
Mr.  Boyle y  has  obferved  ;  for  the  fpirit  of  our  procefs  will  quietly  mix  with 
acids,  or  make  no  manner  of  conflift  with  them;  feeming  to  confift  of 
falts,  which  by  the  lime  are  turn’d  entirely  into  the  nature  of  fire.  This 
makes  it  not  improbable,  that  the  plague  is  no  more  than  a  change  of 
the  human  falts,  into  thofe  of  an  igneous  nature ;  eftefted  by  means  of 
certain  effluvia  floating  in  the  air  of  peftilential  places,  and  having  the 
power  of  inflantly  pervading  the  human  ftrufture,  and  thus  burning  up 
or  deftroying  its  vital  parts,  or  faculties.  There  is  one  phenomenon  which 
feems  to  give  great  countenance  to  this  conjefture  ;  the  difcolouration  and; 
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blackncfs  of  the  skin,  which  appear  as  if  they  were  cccafioned  by  the 
a&ion  of  fome  cauftic  hilts.  We  fee,  therefore,  that  in  all  cafes  where 
the  falts  of  the  human  body  are  already  too  much  attenuated,  or  rais’d 
to  a  great  degree  of  volatility,  this  fiery  liquor,  tho  neither  acid,  nor 
alkaline,  is  violently  or  fuddenly  peftilential  or  poifonous ;  and  on  the 
contrary,  where  all  the  vital  faculties  languish,  as  in  apoplectic  or  le-. 
thargic  diforders,  ’tis  a  mod:  immediate  and  powerful  remedy  ;  tho  it 
.  ought  to  be  ufed  with  the  greatefl:  caution.  And  hence  we  are  furnifh’d 
with  an  admirable  rule  for  the  medicinal  ufe  of  the  lixivium  of  quick¬ 
lime,  or  other  medicines  prepar’d  therewith ;  which  can  only  be  proper 
in  cold,  phlegmatic,  and  fiuggifh  or  languid  conftitutions,  or  difpofitions 
of  the  blood  and  juices ;  and,  oq  the  other  hand,  very  pernicious,  or 
even  deftruftive,  in  thin,  he&ical  and  vigorous  habits ;  or  fuch  as  are 
'  fubjeft  to  the  phthific,  &c.  becaufe  ia  thefe  cafes  it  fets  the  falts  ftill  more 
at  liberty,  and  determines  them  as  it  were,  to  a  ftate  of  putrefa&ion  ,•  to 
which,  by  the  nature  of  the  diftemper,  they  are  already  too  much  incli¬ 
ned.  And  hence  we  may  learn  the  caufe  of  that  phenomenon  which 
feems  to  have  perplexed  the  gentlemen  of  the  royal  academy  of  fciences  at 
Paris ;  viz,,  why  the  lixivium  of.  quick-lime  is  fo  excellent  a  medicine 
againfl  the  chronical  difeafes  of  northern  regions  ,*  yet  very  unfuccefs- 
fully  or  fatally  prefcribed  for  the  fame  difeafes  in  France ,  Italy ,  and  the 
fouthern  parts  of  the  world.  For  as  the  inhabitants  of  fouthern  regions 
are  naturally  lively,  brisk  and  agile,  their  juices,  without  queftion,  are 
very  fluid,  and  confequently  their  falts  attenuated  or  broke  fmall ;  fo  that 
a  lixivium  of  quick-lime,  which  produces  thofe  very  effefts  in  the  body, 
cannot  but  be  prejudicial  to  them  ;  whereas,  in  colder  climates  the  hu¬ 
man  falts  are  lock’d  up  in  much  more  vifcid  fluids,  and  wanting  to 
be  extricated  and  fet  free,  the  lixivium  of  quick-lime  admirably  anfwers* 
this  end,  and  cures  the  chronic  difeafes  to  which  the  inhabitants  of  fuch 
climates  are  fubjeft.  Thus  the  fcurvy,  the  principal  difeafe  of  that 
kind,  is  very  fuccefsfully  cured  in  Holland  by  taking  an  ounce  or  two  of 
this  lixivium  every  day,  for  fome  continuance.  But  for  the  fame  reafon 
it  ought  never  to  be  given  in  bilious  and  fanguine  habits.  For  the 
effeft  of  it,  we  fee,  does  not  depend  fo  much  upon  the  lime  it  felf,  as  it 
does  upon  the  humours  it  lhall  happen  to  meet  with  in  the  body,  and 
the  manner  wherein  it  mixes  with,  and  prevails  over  them,  as  Helmont 
judicioufly  remarked. 
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PROCESS  LXXXVII. 

Shewing ,  that  recent  URINE  will  cry  ft  alii  ze  by  injftiftation, 

or  afford  an  eflential  fait. 

I.  T Vapor  ate  a  large  quantity  of  the  recent  urine  of  a  healthy  man ,  to  the  The  proeep . 

j  confidence  of  a  fyrup ,  with  one  continued  degree  of  heat  ;  feparate  the 
oil  from  it  by  the  filtre ,  and  afterwards  put  it  into  a  clofe  veffel ,  and  fet 
it  in  a  cool  cellar ,  for  the  / pace  of  one  year ;  it  will  foot  into  a  thick, 
brown,  faline  glebe ,  or  cruft,  at  the  diftance  of  an  inch  or  two  from  the  bot¬ 
tom  of  the  veffel ;  then  carefully  pour  off  all  the  liquor  that  floats  above ,  take 
out  the  mafs  of  faline  cryftals ,  and' lay  the  matter  at  the  bottom  thereof  afide 
for  phofphorous .  “Thefe  cryftals,  which  are  of  a  peculiar  nature ,  being  diffolv d 
in  pure  warm  water ,  filtred  and  evaporated  to  a  pellicle ,  and  fet  again  to 
Jhoot  in  the  cold ,  will  again  run  into  cryftals  fui  generis,  or  a  white  puri¬ 
fied  fait ,  of  a  nature  different  from  all  other  flits,  and  become  the  purer ,  the 
oftener  the  procefs  is  repeated ;  fo  that  it  may  juftly  be  call’d  the  etfentiai 
fait  of  urine,  or  of  the  human  body. 

2.  It  may  indeed  be  obje&ed,  that  this  fait  is  not  obtain’d,  but  by  -The  nature  of 
fuffering  the  urine  to  putrefy ;  which  is  true  :  nor  is  there  any  other tbe  t"oduihon‘ 
way  yet  known  of  procuring  it.  Neither  will  the  addition  of  oil  of 
vitriol,  or  any  other  acid,  prevent  its  putrefadion ;  fo  ftrongly  is  it  in¬ 
clin’d  thereto.  It  cannot  however  be  faid,  that  this  is  the  common,  or 
fea-falt,  w'hich  will  evidently  appear  upon  the  companion  ;  this  being 
totally  volatile  at  the  fire;  whereas  fea-falt  remains  fix’d  in  the  ftrongeft 
heat.  Neither  hath  it  the  properties  of  borax,  nitre,  fal-gem,  fal-armo- 
niac,  &c .  but  is  really  a  fait  fui  generis ,  and  not  to  be  match’d  by  any 
other  fait  in  nature.  The  procefs  for  making  it  is  indeed  tedious  and 
laborious  ,*  and  it  coft  me  no  fmall  pains  to  difcover  in  wrhat  manner 
the  falts  did  really  exifl:  in  the  human  body.  To  do  it  with  the  greater 
advantage,  I  have  evaporated  more  than  two  hundred  weight  of  recent 
urine,  and  treated  it  in  the  method  already  deliver’d  ,•  by  which  means  I 
came  to  a  knowledge  of  the  eflential  fait  of  the  human  body;  and  upon 
trial  find  that  it  is  of  a  wonderful  diuretic  and  emmenagogic  virtue,  yet 
without  any  fharpnefs  at  all,  being  neither  alkaline  nor  acid.  This  fait 
cannot  be  fo  eafily  obtain’d  from  the  blood  or  bile,  by  reafon  of  their 
groffnefs,  tenacity,  and  the  large  quantity  of  oil  wherewith  they  abound  ; 
but  readily  enough  from  urine,  which  is  as  it  were,  the  lixivium  of  the 
blood. 
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PROCESS  LXXXVIII. 

Shewing,  that  recent  URINE  becomes  alkaline  by  digeftion. 

7he  jiroceff.  j ,  T  any  quantity  of  recent  urine ,  obtain  d  with  the  conditions  formerly 

mention'd ,  to  digefl  in  a  tall  glafs ,  'with  a  heat  no  greater  than  that  of 
a  healthy  man,  for  the  fpace  of  three  or  four  days ,  and  it  will  continually  grow 
more  and  more  red ,  fetid ,  cadaverous  and  alkaline  ;  throwing  off  a  fiony  matter 
to  the  fides  of  the  vcffel. 

its  fhyficd  ufe.  The  experiment  will  fucceed  in  the  fame  manner  without  the  af- 
fiftance  of  heat,  by  letting  the  urine  ft  and  in  a  well-clofed  veil'd  for 
five  or  fix  weeks  in  the  cold ;  but  a  gentle  heat  will  greatly  fhorten  the 
procefs.  The  urine  thus  digefted  has  a  fiery  lixivious  tafte,and  will  make 
an  ebullition  upon  mixing  with  acids;  whereby  it  may  in  a  manner  be 
reduced  to  its  recent  ftate  again.  Being  of  this  nature,  it  is  of 
fingular  ufe,  as  a  lixivium,  to  dyers,  and  the  fcourers  of  cloth,  in  order 
to  cleanfe  their  wool,  or  prepare  their  fluffs  to  receive  the  dye  ;  for  there 
is  always  a  greazy  matter  flicking  to  wool,  whether  manufadur’d  or 
unwrought,  which  hinders  the  ftriking  of  the  colour,  unlefs  it  be  firft 
w a fh5d  away  with  a  proper  diffolvent;  fuch  as  the  lixivium  of  quick¬ 
lime,  pot-afhes,  or  the  like  ;  which  coming  too  dear,  digefted  or  putre- 
fy’d  urine  is  commonly  employ’d  in  their  ftead,  for  the  purpofes  above- 
mention’d. 

its mtilcinal  3.  This  procefs  may  ferve  to  point  out  to  us  feveral  ufeful  particu- 

ufe,K  lars  relating  to  the  pradice  of  phyfic  ;  and  particularly,  ’tis  highly  fer- 

viceable  in  afcertaining  the  diagnoftics  of  difeafes.  We  learn  from  it, 
that  if  the  urine  be  too  long  detain’d  in  the  bladder,  it  will  acquire  a 
corrofive,  alkaliue  nature,  deftrudive  to  the  body,  and  capable  of  changing 
the  colours  of  other  fubftances,  as  we  fee  when  catheters  are  thruft 
into  the  bladder,  in  cafe  of  a  long  fuppreftion  of  urine;  and  the  like 
change  will  the  other  fluids  receive,  by  ftagnating  for  any  confiderable 
time,  which  may  give  rife  to  various  difeafes.  Thus  for  example,  when  a. 
perfon  is  firft  feized  with  the  dropfy,  he  is  not  at  all  afteded  either  with 
a  thirft,  or  fever ;  but  after  the  colleded  water  has  remained  ftagnant 
for  a  fmall  time  in  the  cavity  of  the  abdomen,  it  prefently  .caufes  a 
drought,  heat,  fever,  &c.  all  which  fymptoms  proceed  from  the  acrimony 
of  the  fluids,  acquired  by  digefting,  as  it  were,  in  the  abdomen  ;  for 
upon  this,  the  falts  and  oils  of  thofe  juices  become  fo  fharp,  as  to  cor¬ 
rode  the  veflels  of  the  body,  and  greatly  difturb  the  whole  animal  frame. 
On  the  fame  account  it  is,  that  the  putrefadion  of  the  body  enfues  fo 
fuddenly  after  death ;  tho  it  might,  if  the  fluids  had  ftill  remained  in 
their  circular  motion,  have  continued  much  longer  uncorrupted.  Hence 
we  learn,  that  the  bare  want  of  motion  in  the  animal  fluids  may 
caufe  violent  diforders,  by  thusrendring  the  falts  and  oils  more  volatile, 
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active,  and  powerful,  or  fetting  their  parts  free,  and  leaving  them  to 
themfelves.  Hence  ftony  matter  may  readily  be  generated  by  a  bare 
detention  of  the  urine  in  the  bladder,  as  in  our  prefent  procefs  it  is 
thrown  to  the  fides  of  the  containing  veflel.  And  this  will  happen  in 
the  urine  .of  any  man,  tho  not  at  all  troubled  w'ith  the  flone  or  gravel; 
the  folution  or  cure  whereof  it  is,  therefore,  in  vain  to  exped  from 
putrefaction.  This  feparation  of  the  parts  of  the  urine,  or  acquired  al¬ 
kaline  nature,  and  not  its  bare  quantity,  appears  to  procure  the  death 
of  the  patient  in  long  fuppreffions  of  this  excrementitious  fluid  ;  the 
efRuvia,  or  fiery  alkaline  fpirit  whereof,  now,  after  having  ftagnated 
for  fome  days,  gets  to  the  brain,  and  deftroys  its  tender  fubflance. 

And  thus  we  have  feen  three  ways  wherein  the  falts  of  our  bodies  may 
be  rendered  volatile,  viz.  by  heat,  the  admixture  of  alkaline  falts,-  and 
by  their  bare  ftagnation. 

PROCESS  LXXXIX. 

Exhibiting  the  re  folution  of  digeftcd  URINE  into  an  alkaline 
fpirit ,  an  alkaline  fait ,  two  kinds  of  oil ,  phofphorus ,  earth , 
and  fea- fait. 

I  HT  AK  E  urine  digefied  after  the  manner  of  the  preceding  procefs ,  and  The  procefs. 

1  di fill  it  in  a  tall  glafs  retort  with  a  gentle  fire.  ‘ The  firfl  thing  that 
will  come  over,  is ,  (i.)  A  dear  fetid  liquor ,  rich  in  volatile  fait ,  of  a  fiery 
acrimony ,  capable  of  making  a  ftrong  effervefcence  with  acids ,  and  confequently 
of  an  alkaline  nature.  (2.)  A  yellow,  volatile,  fetid  alkaline  fait,  that  appears 
in  a  dry  form.  And  if  now  the  remainder  be  exhaled  to  the  confifience  of  a 
fapa  or  thin  honey ,  then  mixed  with  four  times  its  weight  of  dry  find,  and  the 
difiillation  be  continued  in  a  coated  retort ,  with  degrees  of  fire ,  there  will  come 
over,  (3.)  A  large  quantity  of  a  very  fetid,  brown  oil,  impregnated  with  falty 
and  at  length  one  of  a  gold-colour ;  then  the  retort  being  taken  away,  and  a 
much  larger  fubfiituted,  half  full  of  water ,  and  the  fire  increafed  to  its  highefi 
degree,  (4.)  Blue  fumes  will  afcend ,  which ,  in  the  dark,  appear  like  flame 
in  the  vejfel.  And  (5:.)  With  a  violent  heat  there  will  diflil  over  a  grofs, 

Jhining  matter,  that  finks  to  the  bottom  of  the  water,  and  called  by  the  name 
of  folid  phofphorus :  and  here  the  operation  ceafes,  nothing  but  an  earthy  fub¬ 
flance  remaining  behind',  which,  being  boiled  in  water,  cleanfed  with  lixivium , 
and  again  dried  and  calcined,  affords  a  quantity  of  fea- fait,  but  none  at  all 
that  can  be  called  fixed  alkali. 

2.  The  procefs  mtift  be  flopped  after  the  volatile  fait  is  come  over.  Directions  for 
and  fand,  powdered  .bricks,  or  the  like,  be  mixed  with  the  fapa  ;  other- 
wife  it  would  fwell,  and  come  over  all  at  once  in  the.  diflillation 
The  gtofs  matter  which  afcends  the  laft  in  this  operation,  will. not 
diflolve  in  the  water  wherein  it  falls ;  but  may,  by  inclination,  be  fe- 
parated  from  it ;  and  then  being  expofed  to  a  gentle  heat,  it  will  melt 
'  Bb  2  like 
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like  wax,  and  remain  capable  of  being  formed  into  glebes,  or  pieces  of 
any  fize,  which  are  to  be  kept  continually  under  water  ;  by  which  means 
it  may  be  entirely  kept  from  confuming,  for  many  years.  And  this  is 
the  folid  phofphorus,  which  fpontaneoufly  takes  fire,  and  fhines  wh  en 
brought  into  the  open  air.  It  will  never  fail  to  do  this,- provided  the 
operation  is  managed  with  care ;  but  it  requires  the  conftant  attendance 
of  the  operator  for  four  and  twenty  hours,  to  fee  that  all  the  parts 
are  conducted  as  they  ought  to  be.  But  to  make  this,  phofphorus  more 
dire&Iy,  and  to  the  beft  advantage,  it  may  be  proper  to  take  a  fufficient 
quantity  of  human  urine,  afforded  by  a  perfon  not  much  given  to  drink 
wine,  and  exhale  it  away  in  an  open  vefl'el  to  a  rob,  or  the  confidence 
of  honey  ;  then  fet  it  to  putrefy  for  half  a  year,  and  upon  diftillation 
it  will  afford  a  large  proportion  of  fait ;  after  which,  if  fix  times  its 
own  quantity  of  fand  or  brick-duff  be  added  to  the  remainder,  and  the 
diff illation  be  continued  as  our  prefent  procefs  dire&s,  the  phofphorus 
will  fall  into  the  water  as  there  mentioned.  Or,  it  may  commodioufly 
be  prepared  in  the  manner  of  the  eighty  feventh  procefs ,  by  differing  the 
rob  of  urine  to  digeff  for  two  years  in  an  open  vefl'el  in  the  open  air; 
during  w'hich  time  a  (limy,  feculent,  un&uous,  earthy  matter  will  be 
let  fall  to  the  bottom  ;  which  being  frequently  wafhed  with  pure  wa¬ 
ter,  wherein  it  will  not  diflolve,  it  will  leave  a  white  matter  behind 
it,  neither  of  an  alkaline,  acid,  faline,  or  terreff rial,  and  fcarce  of  an 
tinduous  nature  :  and  this  is  of  it  felf  a  proper  matter  for  the  making 
of  phofphorus  by  diftillation  with  fand.  A  thick  cruft  of  faline  mat¬ 
ter,  fhot  into  cryftals,  grows,  as  we  formerly  faid,  upon  this  feculent 
fubftance ;  which  being  cautioufly  feparated,  and  well  wafhed  with  pure 
water  from  the  matter  of  the  phofphorus,  gives  the  eflential  fait  of 
the  human  body.  Then  all  that  matter  which  floated  above  this  fait, 
being  mixed  with  thrice  its  quantity  of  fand,  and  carefully  diftilled  in 
a  clofe  vefl'el,  with  a  gentle  fire,  to  drynefs  ;  there  will  firft  come  over 
a  volatile  fpirit,  then  a  fait;  -which,  according  to  Helmont ,  is  wonder¬ 
fully  apperitive :  and  now,  the  receiver  being  changed,  there  will  arifie 
a  large  quantity  of  a  cryftalline  fait,  of  an  alkaline  nature,  and  ftick 
to  the  fides  of  the  glafles :  and  this  fait,  by  one  re&ification,  becomes 
fo  volatile,  that  it  can  fcarce  be  contained  in  any  vefl'el,  tho  ever  fo 
clofely  flopped.  And  if  the  fpirit  be  re&ified,  and  kept  in  a  pure  glafs 
vefl'el,  it  will  depofite  a  large  proportion  of  a  brown  ftony  earth  }  which 
is  by  Helmont taken  for  the  matter  of  the  ftone  in  the  bladder.  The 
fire  being  now  much  inereafed,  a  brown  and  very  fetid  oil  will  come 
over ;  and  at  length  one  of  a  fine  yellow  colour,  which,  when  rectified, 
with  the  fpirit,  Hblmont  takes  for  the  diflolvent  of  the  human  calculus. 
And  now  the  -remaining  matter  being  urged  with.the  ftrongeft  naked 
fire,  in  a  coated  retort,  and  a  very  large  receiver,  half  full  of  water, 
employ’d,  the  phofphorus  it  felf  will  at  laft  come  over.  It  -is  fur- 
prizing  how  long  this  phofphorus  will  continue  fbining,  at  an  incon- 
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fiderable  expence  of  its  fubflance  *.  And  befides  this,  there  are  many 
flrange  phenomena  obferv’d  of  it;  as  particularly  that  of  its  perpetual 
flafhing  or  fhining  on  the  hot  nights  of  the  fummer-feafon,  according 
to  what  is  delivered  of  it  in  the  philofophical  tranfadions  of  London. 

Here  again,  if  the  caput  mortuum  be  diifolved  in  water,  filtred,  eva-  The  doctrine  it 
porated,  and  calcined,  it  -  will  afford  a  quantity  of  fea-falt;  which  gave Leads  t0% 
occafion  to  M.  Vieujfens ,  and  M.  Homlerg, ,  to  fuppofe  there  was  an  acid 
fait  contained  in.  the  human  body.  That  this  is  really  fea-falt,  is  raa- 
nifeft  by  the  proper  experiments,  which  fhew  it  to  have  all  the  cha¬ 
racters  thereof.  •  In  tafle  and  fmell  it  plainly  appears  to  be  fuch  ;  and 
when  added  to  aqua  regia  will  caufe  it  to  diflolve  gold.  ’Tis  true, 
however,  that  it  cannot  be  made  to  cryftallize  fo  readily  as  fea-falt; 
but  this  proceeds  from  the  oil  with  which  it  is  intimately  united  in 
the  body  :  for  it  is  a  known  thing  in  chemiflry,  that  the  mixture  of 
any  thing  unduous  prevents  the  cryflallization  of  falts.  We  fee  then, 
and  may  be  certain,  that  fea-falt  paffes  unaltered  thro’  all  the  conduits 
and  drainers,  all  the  digeftions  and  circulations  of  the  body,  whofe 
vital  powers  are  inefficient  to  deflroy  its  texture,  or  change  its  na¬ 
ture;  which  is  more  than  even  putrefadion  it  felf,  or  a  violent  de¬ 
gree  of  heat,  can  efted ;  as  plainly  appears  from  the  prefent  procefs. 

The  antient  adepts,  therefore,  were  well  aware  what  they  did  in  faying, 
gold  and  fea-falt  are  the  mod  perfed,  or  indedrudible  bodies  in  na¬ 
ture,  as  paffing  thro5  others  without  alteration ;  and  accordingly  other' 
falts,  as  tartar,  nitre,  &c.  may  readily  be  changed  into  alkalies  ;  whild 
this  condantly  remains  in  full  poffeffion  of  its  native  virtues.  Its  ufe, 
therefore,  feems  to  be  to  preferve  the  bodies  thro5  which  it  paffes  from 
corruption  ;  and  particularly  the  human  :  it  deterges  its  vedels;  keeps  the- 
fluids  from  running  into  putrefadion,  and  prevents  the  formation  of 
dony  matter.  Whence  we  learn  the  reafon  why  the  antients  gave- 
fal-gem  in  putrid  fevers ;  and  how  a  mixture  of  fea-falt  and  fulphur  came 
to  be  fuch  a  favourite  medicine  with  Hippocrates  irh  pedilential  cafes,, 
or  where  the  Juices  of  the  body  tended  to  corruption.  Helmontlr  alfo, 
fuccefsfully  employ’d  the  fame  fait,  with  vinegar  and  fulphur,  in  the 
plague.  But  all  manner  of  vegetable  falts  are  entirely  changed,  or  lofe 
their  own  nature  in  the  human  body*,  and  put  on  that  of  a  volatile 
alkali-  If  an  animal  were  to  take  in  no  fea-falt,  a  thoufand  pound 
weight  of  his  urine  would  not  afford  a  fingle  grain  of  any  acid  or 
fixed  fait;  whatever  were  the  food  he  made  ufe  of.  M.VieujJens ,  indeed, 
an  author  much  more  fuccefsful  in  anatomical  inquirys  than  in  chemiflry, 
has  wrote  a  very  large  treatife  to  ffiew  that  an  acid  fait  may  be  ob¬ 
tained  from  animals ;  but  the  acid  he  means-  is  no  other  than  the  fpi— 
rit  of  this  fea-falt,  contained  in  the  urine,  and  raifed  by  a  flrong  fire. 

And  that  a  flrong  acid  fpirit  may  be  gained  in  this  manner  froim  it, 

*  Mr.  Boyle  has  many  curious  ohfemtions  relating  to  this  fubjeft*  in  his  furprizing  little, 
piece  called  Aerial  Nottulica*.  • 
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vve  jfliall  fee  hereafter.  M.  Homberg,  likewife,  fell  into  the  fame  error' 
in  imagining  he  obtained  an  acid  fait  from  human  blood,  by  diftilling 
it  with  its  own  dry  caput  morttutm.  The  fallacy  of  which  experiment 
is  manifeft  from  hence,  that  the  blood  of  any  other  animal  that  makes 
no  ufe  of  fea-falt  will  not  afford  this  acid.  We,  therefore,  boldly  af- 
fert,  that  there  is  neither  acid,  nor  fixed  alkaline  fait,  naturally  contained 
in  the  bodies  of  any  animals  whatfoever ;  which  muft  therefore  be 
•  endued  with  the  power  of  converting  all  kinds  of  fait,  except  fea-falt, 
into  fuch  as  are  of  a  volatile  alkaline  nature,  or  capable  of  being  eafiiy 
made  fo. 

its  upe in  me-  3.  It  appears  not  improbable  from  what  is  here  laid  down,  that  the 

duzne.  matter  of  the  (tone  in  the  bladder  may  refide  in  the  fpirit  of  putrefied 
urine  ;  which,  tho  clear  at  firft,  is  yet  full  of  fait,  and  by  degrees 
changes  to  a  yelloYV  colour,  fhoots  into  cryftals,  and  lets  fall  a  red 
terreftrial  fiibftance,  very  like  gravel,  or  the  matter  of  the  human  cal¬ 
culus \  which  will  again  be  taken  up  by  the  fpirit  upon  a  frefh  refti- 
fication.  Whence  it  may  be  conje&ured,  that  a  dilfolvent  for  the  ftone  is 
really  contained  in  the  urine  it  felf,  which  forms  it.  And  doubtlefsthe 
matter  of  the  ftone  was  once  a  part  of  the  urine  ;  and  perhaps  of  its 
falts,  which  appear  rather  to  generate  than  diflolve  the  ftone  in  the 
bladder.  Sea-falt,  Yvithout  difpute,  will  in  a  great  meafure  prevent  the 
generation  thereof ;  but  not  abfolutely  preferve  the  body  from  it,  as  Hel - 
mont  imagined.  If  urine  be  mixed  with  fea-falt,  nitre,  vitriol,  &c.  the 
feveral  parcels  will,  in  time,  depofite  a  ftony  matter  ;  but  that  the 
leaft,  to  which  the  fea-falt  was  added.  From  whence  it  fhould  feem, 
that  if  any  fait  could  prevent  the  generation  of  the  ftone,  it  would  be 
marine  fait. 


Chemical  History  of  SAL-AMMO - 
N I A  C ;  a  Preparation  from  Urine. 

PROCESS  XC. 

Exhibiting  the  production  of  S  A  L- A  MMONIAC,  by  dige fling 
and  boiling  Urine  with  fea-falt  and  foot. 

.The  frocejs.  i.  HpO  ten  parts  of  the  urine  of  any  found  animal  that  drinks  but  little,  dif- 
X  charged  at  the  di fiance  of  twenty  hours  from  feeding,  add  two  parts 
of  fea-falt,  and  one  of  wood-foot ;  digefl  them  together  for  a  confiderable  time 
in  a  warm  place ;  and  afterwards  gently  diflil  the  mixture  in  a  glafs  retort, 
with  a  fand  heat ,  till  the  remaining  mafs  becomes  almoft  dry ;  diminifhing  the 
fre  towards  the  end  of  the  operation ,  to  keep  the  matter  from  fubliming  :  then 
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take  out  the  remaining  ?nafs ,  beat  it  to  powder ,  and  fublime  it  in  large  i vejfels , 
proper  degrees  of  heat ,  into  glebes ,  or  lumps ,  which  are  called  by  the  name 
of  common  fal-ammoniac. 

2.  This  is  the  common  method  of  preparing  fal-ammoniac,  as  prac- rationale. 
tifed  in  Europe,  and  particularly  at  Venice,  as  alfo  in  many  parts  of 

as  Alexandria ,  GzzVo,  &c.  where  it  is  made  in  a  large  quantity,  and  to 
great  advantage,  becaufe  they  there  have  plenty  of  animals,  and  par¬ 
ticularly  camels,  which  drink  but  very  little  ;  tho  the  fame  end  may, 
in  good  meafure,  be  anfwered  by  a  longer  digeftion ;  wherein  the  u- 
rine  acquires  an  alkaline  nature,  and  the  fea-falt  is  attenuated  and 
grows  acid  ;  which  thus  form  themfelves  into  a  third  kind  of  compound 
fait,  that  in  e fled  is  fea-falt  volatilized.  In  this  procefs  we  are  there¬ 
fore  to  take  the  urine,  which  is  the  bafis,  for  an  alkali,  and  the  acid 
of  the  fea-falt  for  the  fixer,  whereby  a  new  femi-volatile,  neutral  fait 
is  at  length  compofed..  The  foot  is  added  only  on  account  of  the 
copious,  volatile,  acid,  or  alkaline  fait  it  contains ;  as  we  formerly  fa w 
in  our  procefles  upon  vegetables,  particularly  thofe  performed  on  lignum 
*, vita ,  and  muftard-feed. 

3.  There  are  reckoned  two  kinds  of  fal-ammoniac,  the  natural  and  Its  funilitudc 
artificial.  The  artificial  is  that  already  defcribed ;  and  Diajcoriies.  gives  tJf 

us  an  account  of  the  natural,  which  is  found  in  Lybia  Cyrenaica3  near  ’* 

Egypt ,  in  the  place  where  the  temple  was  built  to  Jupiter  Ammon ;  from 
whence  it  is  called  Sal  Ammoniacus ,  and  by  Diafcorides ,  Sal  Cyrenaicus. 

This  temple  was  formerly  very  much  frequented  by  ftrangers  of  all  coun¬ 
tries  ;  who  rode  thither  upon  camels,  a  kind  of  animal  remarkable  for 
their  long  enduring  of  thirft.  The  truth  is,  they  are  wonderfully  formed 
for  making  very  long  journies,  without  flopping  to  drink  by  the  way;  as 
being  naturally  provided  of  three  or  four  receptacles  near  the  flomach, 
with  each  its  proper  fphinder,  in  which  they  referve  part  of  the  water 
they  take  down  at  once,  to  be  ready,  as  their  occafions,  in  palling  over 
fandy  defarts,  fhall  require  :  for  by  this  contrivance  they  have  always 
fomething  in  readinefs  juft  to  moiften  their  mouths  withal ;  and  as 
their  drivers  encourage  this  adion  in  them,  by  rubbing  their  mouths 
W'ith  fea-falt  three  or  four  times  in  the  day,  they-  can  very  well  pafs 
three  or  four  days  without  drinking.  When  thus,  after  a  tedious  jour¬ 
ney,  without  any  other  opportunity  of  coming  at  water,  thefe  animals 
arrived  at  the  temple  ;  their  -urine,  which  they  there  plentifully  dif- 
charged  in  the  fand,  being  already,  as  it  were,  digefted  by-  the  heat 
of  their  bodies,  was  farther  concoded  by  the  rays  of  the  fun,  and  made 
to  Ihoot  into  faline  glebes,  or  lumps ;  which  being  afterwards  found 
in  this  place  by  future  pilgrims,  they  .called  it  fal-ammoniac*  So  that  in 
reality,  this  is  not  a  native,  as  it  has  been  fuppofed,  but  rather  an  arti¬ 
ficial  fait,  prepared  much  after  the  manner  of  our  prefent  procefs.  And 
this  account  of  the  thing  is  fully  confirmed  from  hence,  that  the.  like 
fait  is  found  in  ftables  or  ft  alls  of  camels;  but  not  at  all  near  the  fpot 
where  the  famous  temple  flood,  fince  it  has  ceafed  to  be  fo  much  fre- 
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quented  on  religious  accounts.  But  how  it  fhould  happen  that  fal-am* 
moniac  is  at  this  day  likewife  found  near  vulcano’s,  or  burning  moiin* 
tains,-  fuch  as  JEtua  and  Vefuvius ,  after  their  eruption,  is  not  fo  eafy  to 
fay.  This  is  certain,  that  upon  examination,  the  fait  found  in  fuch 
places,  and  fometimes  under-ground,  appears  to  be  entirely  of  the  fame 
•nature  with  that  of  our  prefent  procefs. 

Medicinal  ufes  4.  Sal-ammoniac,  by  being  difl'olved  in  water,  boiled,  skimmed,  filtred, 

%n.e  t”****’  evaporated  to  a  pellicle,  and  fet  to  fhoot  in  large  velfels,  will  be  con¬ 
verted  into  a  pure  white  fait  *,  of  a  mod  fubtile,  penetrating,  and  llimu- 
lating  nature,  capable  of  palling  thro’  all  the  vifcera  and  canals  of  the 
body,  the  nerves  alone  excepted;  and  powerfully  refilling  putrefa&ion 
in  the  body.  This  fait  wonderfully  mixes  with  the  animal  fluids,  and 
•becomes  apperitive,  fudorific,  and  perfpirative  :  on  which  account  it  is 
famed  for  an  admirable  febrifuge ;  and  being  given  before  the  fit,  in 
the  quantity  of  a  dram,  or  four  fcruples,  for  a.  dofe,  diffolved  in  wa¬ 
ter  or  wine,  it  furprizingly  cures  quartan  agues,  in  fuch  conftitutions  as 
are  free  from  fcirrhofitie.s,  and  a  hedic  ;  otherwife  it  commonly  in- 
creafes  the  diftemper.  Indeed  it  is  an  excellent  medicine  both  in  acute 
and  chronical  difeafes ;  being  a  benign  fait,  much  gentler  in  its  ope¬ 
ration  than  folfil  falts,  and  nearly  of  kin  to  that  of  our  own  bodies  ; 
but  not  tending  at  all  to  an  alkaline  nature,  and  moderately  diffolving 
the  blood.  Galen  has  well  obferved  of  it,  that,  being  of  a  lefs  fpe- 
cific  gravity  than  fea-falt,  it  dilutes  the  blood  without  railing  any  vio¬ 
lent  commotions  therein ;  for  which  reafon  it  may  be  exhibited  to 
greater  advantage  in  many  difeafes,  w'here  the  body  cannot  bear  to  be 
diflurbed.  Whilft  it  diflolves  in  water,  it  gives  an  intenfe  degree  of 
cold  thereto,  and  little  inferior  to  that  of  ice  itfelf;  fo  that  any  liquors 
plunged  in  the  folution,  may  be  rendered  extreme  cool,  and  potable 
with  pleafurej  in  the  violent  heat  of  fummer. 


The  procefs. 


Ms  1 :fe. 


PROCESS  XCI. 

Shewing  that  S  A  L- A  MMONIAC  is  neither  acid  nor  alkaline* 

•I.  rp  O  a  quantity  of  fal- ammoniac  diffolved  in  fair  water ,  pour  any  firong, 
I  acid  liquor ,  and  no  figns  of  effervefcence  will  appear.  ‘Then  to  ano¬ 
ther  parcel  of  the  fame  folution ,  add  the  ftrongefl  alkali ,  whether  fixed  or  'vo¬ 
latile,  and  fill  there  will  no  motion  *or  ebullition  be  made  ;  but  the  fait ,  which  be¬ 
fore  was  fcentlefs ,  will  now  in  an  infiant  exhale  a  Jharp ,  'volatile ,  alkaline , 
cauflic  vapor ,  like  that  of  putrefied,  urine. 

2.  It  is  fomewhat  flrange  in  this  experiment,  that  the  fal-ammoniac, 
tho  compofed  both  of  alkaline  and  acid  parts,  fhould  afford  no  figns  of 
'either.  Urine,  left  to  it  felf,  we  know  would  putrefy  ;  but  when 
formed  into  this  kind  of  fait,  it  neither  putrefies  nor  appears  fo  much 

*  This  is  the  common  method  of  purifying  Jal-ammoniau 
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ns  alkaline;  which  is  an  inftance  of  the  virtue  that  fea-falt  has  of  pre- 
ferving  the  animal  fluids  from  corruption. 


PROCESS  XCII. 

.  W  t 


•>  W 


Shewing  the  method  of  -purifying  SAL-AMMONIAC  ^  fub- 
limation  ;  in  which  the  flowers  tmn  neither  alkaline  nor  acid , 
hut  fill  retain  the  nature  of  that  fait. 

I .  &  ^  R IND  a  proper  quantity  of  well  dried  fal-ammoniac  to  fine  powder ,  The  proccfs, 
VJJT  pet  it  into  a  lew  cucurbit ,  with  a  wide  mouth ,  and  lute  on  a  flit  able 
head ,  in  the  common  manner  :  bury  the  glafi  in  a  fand-furnace ,  almcfi  up  to 
the  head ;  and  gradually  increafe  the  heat  to  the  h/ghefi  that  can  be  given  in 
J and ,  and  all  the  fait  will  rife  in  white  fumes ,  and  fix  it  felfi  like  fnow ,  in 
a  white  glebe ,  to  the  fide  s'  of  the  head ,  except  a  fin  all  quantity  of  grey  or 
blackifh  feculent  matter?  that  remains  at  the  bottom  of  the  cucurbit ;  by  which 
means  the  fait  will  receive  no  manner  of  change  in  its  nature ,  as  to  acid  or  al¬ 
kali,  b  it  only  be  made  more  pure  and  penetrative. 

2.  Hence  we  fee  that  fal  ammoniac  is  of  a  nature  between  fixed  its  ufa. 
and  volatile  ;  being  almofl:  totally  fublimable  by  a  ftrong  heat,  tho  not 
capable  of  being  raifed  by  a  fmall  one.  And  Jtis  very  remarkable,  that 
in  this  procefs  it  is  not  analyzed,  nor  fuffers  any  divifion  of  its  parts; 
but  rifes  again  entire  into  fait,  without  affording  any  oil  or  fpirit,  or 
becoming  of  an  alkaline  nature.  And  this  laft  property  is  what  alone 
diflinguifhes  it  from  the  genuine  animal  falts,  which  conftantly  turn  alka¬ 
line  by  theadion  of  the  fire  ;  whereas,  tho  fal-ammoniac  were  fublimed  a 
thoufand  times  over,  it  would  gradually  become  more  pure  and  pene¬ 
trative  indeed,  yet  never  of  an  alkaline  nature ;  but,  notwithftanding 
its  being  totally  volatile  or  fublimable,  remain  the  fame  unchanged 
fal-ammoniac  it  was  at  firft.  And  this  has  occafioned  the  chemifts  to 
call  it  Aquila  alba ,  the  wdiite  eagle,  in  allufion  to  the  bird  which  car¬ 
ried  Ganymede  up  to  Jove ;  its  wings,  to  fpeak  in  their  language,  that  is 
its  particles,  which  rife  in  fublimatio'n,  carrying  up  the  particles  of 
any  other  bodies,  and  even  fuch  as  are  metalline,  mixed  along  with 
it.  ’Tis  likewife  termed  the  hand  or  peftle  of  the  chemifts  ;  becaufe  it 
fubtilizes,  or  grinds,  the  parts  of  the  bodies  fublimed  therewith  ;  as 
appears  evidently  in  Lapis  Hematites,  which  is  ground  exceeding  fine,  or 
reduced  to  flowers,  by  undergoing  this  operation  along  with  it.  And 
if  even  gold,  the  calx  of  vitriol,  tho  ever  fo  long  calcined,  or  the  moffc 
'  fixed  bodies  in  nature,  be  ground  with  this  fait,  it  will  prefetitly  ren¬ 
der  them  volatile  in  the  fire,  and  make  them  fublime  ;  and  hath  this 
good  quality  belonging  to  it,  that,  being  neither  acid  nor  alkaline,  it 
may  eafily  be  feparated  or  waffled  away  from  any  of  thofe  bodies  that  are 
fublimed  along  with  it.  The  character  W'hereby  the  chemifls  generally 
denote  it,  is  fuch  as  exadly  exprefles  the  figure  of  its  cryftals,  thus 
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PROCESS  XCIII. 

Exhibiting  the  manner  of  obtaining  a  mo  ft  fiery ,  'volatile  and 
penetrating  Spirit  from  SAL-AMMONIAC  mixed  with 
quick-lime. 

1  •  nTA  K  E  equal  parts  of  the  flowers  of  fal- ammoniac,  the  produElion  of 
JL  the  preceding  procefs ,  and  good  ftone  quick-lime ;  and  in  a  dry  mortar ,  and 
dry  air ,  fpeedily  grind  them  feparate  to  fine  powder ,  then  prefently  mix  them 
together ;  and  at  that  infant  the  moft  fiery ,  'volatile ,  cauflic  y  and  piercing  vapour 
hitherto  known  will  fly  off  from  the  mixture  ;  being  exceedingly  like  to  that  which 
rifes  from  the  mixture  of  infpijfated  urine  and  quick-lime.  (2.)  If  this  mixture 
be  dire  Elly  diflill’d ,  with  a  proper  addition  of  water ,  in  a  well  luted  retort  and 
receiver ,  by  flow  degrees  of  fire ,  it  will  yield  a  wonderfully  Jharp  and  volatile 
liquor ,  which ,  tho  violently  cauflic ,  is  fcarce  at  all  of  an  alkaline  nature . 
(3.)  The  remainder ,  after  diflillationy  being  put  into  a  crucible ,  and  de¬ 
tained  in  an  open  fire  till  it  melts ,  may  afterwards  be  run  into  glebes y  and pre- 
ferved  as  a  kind  of  phofphorus  ;  for  it  will  jhine  in  the  dark ,  and  afford 
fparks  of  fire  by  percuffion •  But  it  mufi  be  kept  from  the  airy  to  make  it  con¬ 
tinue  fit  to  afford  this  phenomenon. 

2.  The  fubtile  fpirit,  obtained  by  this  procefs,  proves  violently  pungent 
and  flimulating  to  the  nerves,*  for  which  reafon  it  is  very  ufeful  in  all 
lethargic,  apople&ic,  or  epileptic  cafes,  or  where  the  fpirits  are  to  be 
fuddenly  rouzed  or  recalled  ,*  but  it  is  always  to  be  employed  with  the 
greateft  caution  ,*  for  if  a  perfon,  not  affe&ed  in  this  manner,  were  to 
draw  the  vapour  of  this  fpirit  at  his  noftrils,  it  would  inftantly  ftrike 
him  to  the  ground,  like  thunder ;  and  either  fuffocate  him,  or  by 
feizing  upon  and  corroding  the  tender  membrane,  or  veffels  of  the  lungs, 
fuddenly  caufe  a  peripneumonia,  or  elfe  an  inveterate  cough  for  life. 


PROCESS  XCIV. 

Shewing  that  a  fiery  Spirit,  and  a  volatile  alkaline  Salt  are  ob¬ 
tainable  from  S A L- A MMONIAC  by  means  of  fixed 
alkali. 


EXpeditioufly  grind  equal  parts  of  the  flowers  of  fal-  ammoniac ,  and  fixed  al- 
kaliy  or  fait  of  tartar ,  feparately ,  to  fine  powder ,  in  clofe  veffels ,  with¬ 
out  admitting  any  moiflure  to  come  at  them  ;  afterwards  mix  them  fpeedily 
together ;  and  from  thefe  two  fcentlefs  bodies  there  will  immediately  arife  a  fiery , 
volatile ,  cauflic ,  alkaline ,  and  ftrongly  odorous  vapour ,  like  that  which  arofe 
from  the  mixture  of  infpijfated  urine  and  fixed  alkali ;  and  mayy  after  the 
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fame  manner ,  be  caught,  and  conderfed  into  a  liquor  by  proper  veffels.  (2.)  The 
mixture  being  put  into  a  cucurbit ,  and  di filled  'very  'carefully  and  artificially , 

’with  a  large  and  well  luted  receiver,  in  a  find-heat ,  there  will  afeend 
a  dry ,  white ,  or  wonderfully  volatile  fait ,  appearance  like  to  the  flowers 
of  fal- ammoniac-,  but  violently  can flic  and  alkaline •  (3.)  Ij  a  quantity  of  wa¬ 
ter,  equal  to  that  of  the  fal- ammoniac,  be  added  to  the  mixture ,  and  the  procefi 
carried  on  as  above-mentioned ,  there  will  arife  a  dry ,  volatile  fait  ;  which , 
as  the  operation  is  continued ,  will ,  tho  it  be  a  pure  fait ,  without  earth ,  oil , 
or  <707^,  diffolved  down  in  veins ,  like  oil ,  the  fibfiquent  phlegm ,  into  a 
liquor  commonly  called  alkaline  fpirit  of  fal-ammoniac. 

a.  The  fait  obtained  in  this  procefs,  is  fo  exceedingly  volatile  and  pene»  vfe  of  the  prey 
trative,  that  it  is  fcarce  poffible  to  keep  it  in  a  glafs,  tho  ever  fo  clofely  t*r*tion' 
flopped  with  cork  and  bladder ;  nothing  but  a  glafs  fiopple  being  able  to 
withftand  it.  It  will  every  grain  exhale  infeniibly  away  thro*  the  lead 
imaginable  crack  or  vent  \  or,  if  the  air  gets  at  it,  immediately  melt  in  the 
veflel.  It  is  fo  violent  a  cauftic,  that  if  applied  to  the  skin,  and  covered 
with  a  bladder  to  prevent  its  being  fuddenly  exhaled  by  the  heat  of  the 
body,  it  will,  in  the  fpace  of  a  minute,  eat  into  and  mortily  the  part. 

If,  upon  occafion,  it  be  defired  flill  ftronger,  it  may  be  made  entirely  of 
an  igneous  and  perfe&ly  caufl ic  nature,  by  fubliming  it  once  or  twice  with 
frefli  fait  of  tartar  ;  by  which  means  it  may  be  made  fo  ftrong,  as  indantly 
to  deflroy  a  man  by  its  feent  :  for  its  vapour  thus  feems  perfedly  to 
.condenfe  or  fqueeze  the  lungs  together,  fo  as  to  hinder  their  expan- 
fion,  and  render  their  recovery  difficult  even  by  the  ufe  of.  the  flrongeft 
fpirit  of  vinegar.  And  for  this  reafon,  its  vapor  is  to  be  very  can- 
tioufly  avoided  in  the  preparation. 

PROCESS  XCV. 

Exhibiting  the  preparation  of  SylviusV  Febrifuge. Salt,  from  the 
remains  of  the  preceding  procefs ;  or  the  regeneration  of  Sea-Salt 
from  SAL-AMMONIAC. 

1.  X  7T  T HE  M  all  that  is  volatile  in  the  fubjeEl  of  the  preceding  procefs ,  has  The  procefs. 

V  V  been  driven  over  by  the  violence  of  the  fan d- heat,  a  dry  mafs  of 
a  fixed  fait  will  remain  at  the  bottom  of  the  glafs  ;  which  being  put  into  a  crum 
cible,  fufed  in  an  open  fire ,  diffolved  in  water,  filtred ,  evaporated  to  a  pellicle, 
and  fit  in  a  cool  cellar  to  Jhoot,  will  afford  cryflals  of  a  cubical  figure ,  having 
the  pungent  tafte,  fixednefs,  and  colour  of  fea-falt,  as  alfio  the  power  of  dif- 
folving  gold ,  when  mixed  with  Aqua  fortis  or  fpirit  of  nitre ;  that  is ,  cryflals 
of  genuine  fea-falt* 

2.  The  fea-falt  thus  regenerated,  is  called  by  the  name  of  Sylvius's  Me  a  ind  ufe 
febrifuge  fait,  becaufe  he  is  faid  to  have  ufed  it,  as  a  fecret,  with  reaiffff  troduc~ 
fuccefs  in  the  cure  of  intermitting  fevers;  and  for  that  p  irpofe,  pre¬ 
ferred  it  to  all  other  falts.  ■  His  method  was  to  give  it  in  the  quan- 
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tity  of  fifteen  or  twenty  grains  for  a  dofe,  diffolved  in  carduus-water, 
two  hours  before  the  time  of  the  fit,  in  order  to  prevent  it  byfweat, 
or  to  break  away  the  febrile  coagulum  in  the  blood.  But  however  he 
might  efteem  it,  5tis  certain  that  fal-ammoniac,  or  its  flowers,  are  a 
much  better  medicine  to  anfwer  the  fame  end:  nor  do  I  know  a  more 
effectual  remedy  than  about  twenty  grains  thereof,  given  in  a  draught 
of  hot  wine,  or  other  convenient  warm  liquor,  an  hour  or  two  before 
the  fit  is  expeded,  for  the  cure  of  tertian  and  quartan  agues.  A 
Angle  dofe  will  commonly  put  by  the  former,  and  three  or  four  will 
finifli  the  cure  of  the  latter  ;  provided  the  patient  be  not  of  a  cachedic 
habit  of  body.  This  is  likewife  a  more  valuable  and  certain  medicine 
than  that  powder  which  has  been  fold  at  a  high  price  for  a  febrifuge, 
confiding  of  antimcnium  diaphoreticumy  and  the  regenerated  fea-falt  of 
our  prefent  procefs. 

3.  We  learn  from  the  preceding  proceffes,  that  fal-ammoniac  confifls 
of  a  volatile,  animal  alkali,  fixed  by  the  volatile  acid  of  fea-falt.  But 
as  fixed  alkali  attrads  acid  more  flrongly  than  it  does  volatile  alkali, 
if  fixed  alkali  be  mixed  with  fal-ammoniac,  it  will  draw  to  it  fe If  the 
acid  of  the  fea-falt,  from  the  weaker  animal  alkali ;  which  being  then 
deprived  of  its  fixing  acid,  will  be  left  purely  urinous  and  volatile. 
Upon  this,  all  that  is  volatile  being  driven  away,  it  is  evident  that 
the  fixed  alkali,  now  faturated  with  the  acid,  muff  remain  behind, 
poflefled  of  the  fixednefs  and  other  properties  of  fea-falt ;  that  is,  the 
fea-falt  of  the  compofition  will  be  regenerated  :  and  thus  the  fpirit  of 
fea-falt,  and'  the  fpirit  of  urine  mixed  together,  in  fuch  a  proportion 
that  each  fhall  be  faturated  with  the  other,  will  conftantly  make  a  fal- 
ammoniac.  Whence  we  are  taught  the  nature  and  origin  of  volatile 
alkaline  fait;  the  method  of  producing  it;  of  fixing  it  when  produced ; 
and  again  of  fetting  it  free  and  making  it  volatile.  Upon  the  whole, 
it  appears,  that  there  is  a  very  great  fimifitude  between  fal-ammoniac 
and  the  falts  of  the  human  body  ;  the  principal  difference  being  only 
this,  that  the  iatter  readily  turn  of  an  alkaline  nature,  by  the  firfi  im- 
preffion  of  the  fire  ;  whilft  the  other,  as  w  as  before  obferved,  obfti- 
nately  remains  the  fame,  after  repeated  fublimations ;  both  of  them  in 
other  refpeds,  as  particularly  in  diftillation  with  fixed  alkalies,  &c.  ex¬ 
hibiting  the  like  phenomena. 
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Chemical  History  of  the  WHITE 

oj  EGGS. 

That  we  might  have  a  juft  chemical  hiftory  of  the  animal  kingdom, 
it  wasneceflary  firft  to  examine  that  fluid  which  begins  to  receive 
an  animal  nature,  without  having  perfectly  attained  thereto;  and  this,  we 
faw  was  milk.  In  the  next  place,  we  were  to  make  our  experiments  upon 
that  animal  liquor,  which,  by  having  undergone  repeated  circulations  in 
the  body,  was  arriv’d  at  a  perfect  animal  ftate ;  but  which,  if  long  detain¬ 
ed  in  the  body,  would  become  noxious,  or  prejudicial  thereto.  It  is  now 
in  the  third  place,  incumbent  on  us,  to  inquire  into  the  nature  ofthofe 
juices  which  are  not  only  moft  completely  animal,  but  fo  wholefom,  as  that 
they  may  fafely  be  detain’d  in  the  body,  and  conftitute  the  parts  thereof, 
without  prejudice  to  any  of  the  faculties,  whether  animal,  vital  or  na¬ 
tural  :  and  this  is  an  inquiry  of  Angular  fervice  to  let  us  into  the  know¬ 
ledge  of  animal  nature.  We  are,  therefore,  next  to  find,  for  the  objed  of 
our  fucceeding  experiments,  fuch  a  perfect  animal  fluid  as  is  no  way  excre- 
mentitious,  but  may  be  feparately  colleded  without  any  heterogeneous 
parts,  and  certainly  known  to  afford  the  matter  for  the  formation  of  all  the 
parts  of  animal  bodies,  both  liquid  and  foil’d.  And  this  fluid  w'e  have  from 
the  oviparous  clafs;  it  being  no  other  than  the  white,  or  pellucid  part  of 
the  egg  wherein  the  yolk  appears  to  fw  im.  All  the  parts  of  a  chick,  as 
the  blood,  flefh,  bones,  &c .  are  form’d  out  of  the  bare  white  of  the 
egg ;  for  nothing  but  this  is  confumed  during  the  time  of  the  incubation 
of  the  hen :  the  yolk  all  the  while  remaining  entire,  and  ferving  as  the 
placenta ,  which  appears  to  be  vafcular,  or  to  confift  of  a  number  of  veflels, 
to  prepare  the  white,  and  make  it  a  fit  nutriment  for  the  body  of  the 
chick.  It  is,  therefore,  an  elaborate,  and  abfolutely  finifh’d  liquor,  won¬ 
derfully  defign’d  by  nature  to  compofe  all  the  different  organs  of  the  ovi¬ 
parous  tribe  of  animals  :  fo  that  in  order  chemically  to  difcover  the  na¬ 
ture  of  animal  bodies,  we  cannot  have  a  more  proper  fubjed  for  our  ex¬ 
periments  than  this  liquor,  which  is  wholly  conve-  ole  into  their  fub- 
ftance,  except  that  Angle  point,  or  fpcck  thereof,  which  preceding  from 
the  male,  lays  the  firft  rudiments  of  the  foetus,  and  without  which  no 
young  is  ever  excluded.  By  the  examination  of  our  fenfes,  the  white  of 
eggs  appears  to  be  a  vifeous,  mild,  unadive,  infipid,  inodorousdiquor, 
capable  of  mixing  with  water ;  but  incapable  of  caufing  pain  to  any  part 
of  the  body,  even  the  eye  it  felf. 
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PROCESS  XCVI. 

Shewing  that  the  WHITE  of  EGGS  is  7ieither  alkaline 

nor  acid. 

The  procefs.  i  •  T  ET  fall  any  proportion  of  a  known  acidy  as  oil  of  vitriol,  See.  tho  ever 
JLl  f°  ftnng,  upon  the  white  of  an  egg ,  contain  d  in  a  proper  glafs,  and  it 
will  caufe  no  e fie  we  fence  or  ebullition  therewith  \  and  confequently,  it  is  no  alkali . 
Upon  another  parcel  of  the  white,  let  fall  any  quantity  of  a  known  alkali ,  as  oil 
of  tartar  per  deliquium,  and  this  likewife  will  caufe  no  ebullition ;  confequently 
the  white  is  not  an  acid.  Nor  will  it  manifefl  any  figns  of  either ,  by  the  other 
-  known'  experiments  allowed  to  diflinguijh  acids  and  alkalies. 

Ztscjjetfs.  .  2.  The  oil  of  vitriol  indeed  will  caufe  the  white  of  the  egg  to  appear 

'  of  a  fomewhat  thicker  confidence  than  it  did  before ,•  and  the  fame  will 
happen  in  the  blood  and  its  ferum ;  tho  without  the  lead  eftervefcence. 
But  if  thefe  animal  duids  were  either  acid  or  alkaline,  fo  far  as,  by  the 
mixture  of  their  oppofites,  to  caufe  fuch  an  ebullition  in  animals,  as 
would,  for  indance,  be  made  by  mixing  two  diderent  parcels  of  the  liquors 
of  our  prefent  procefs  together,  their  bodies  would  be  burd  to  pieces 
with  the  force. 

PROCESS  XCVII. 

Shewing  that  the  recent  WHITE  of  EGGS  dijfolves  with 
a  gentle  heat,  but  concretes  with  a  Jlronger. 

die  procefs.  i.ffyL  AC E  the  white  of  a  new-laid  egg  in  a  very  gentle  heat ,  fcarce 
JL  exceeding  that  of  a  healthy  human  body ,  and  it  will  gradually  grow 
thinner  and  thinner ,  till  at  length  it  totally  liquifies ,  and  becomes  almofi  like  urine . 
(2.)  Expofe  the  white  of  another  frejh  egg  to  twice  the  former  heat ,  or  one  equal 
to  that  of  boiling  water ,  and  it  will  immediately ,  without  any  confiderable  ex¬ 
halation,  be  hardned  or  concreted  into  a  white,  opake,  dry ,  vifeous ,  fiffil  mafs , 
inodorous ,  infipid ,  and  not  without  difficulty  to  be  refolv  d  again. 

r«l  ( 2 0  When  a  hen  fits  upon  an  egg  incapable  of  affording  a  chick,  the  heat 

of  her  body,  which  is  much  the  fame  with  that  here  fird  made  ufe  of,  gra¬ 
dually  liquifies  the  internal  part  thereof,  and  turns  it  to  a  fluor,  which  at 
length  becomes  of  a  putrid  nature,  like  digeded  urine  ,*  whild,  on  the 
other  hand,  the  fame  degree  of  heat,  gradually  diffolves  down  the  white 
of  a  prolific  egg  into  fit  nourifhment  for  the  chick.  But  if  the  heat  were 
confiderably  greater,  wre  fee  by  our  prefent  procefs,  that  this  effed  would, 
not  be  produced;  for  the  white  would  then  be  concreted,  and  become  inca¬ 
pable  of  nourifhing  the  embryo.  And  that  this  alteration  in  the  confidence 
of  the  white  of  the  egg  cannot  be  owing  to  any  evaporation  of  its  humid 
-  parts,  is  plain  from  hence,  that  the  fame  thing  would  immediately  hap¬ 
pen, 
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pen,  if  the  egg  were  plunged  entire,  with  its  fhell,  or  only  the  white,  in¬ 
to  boiling  water  j  and  this  is  like  wife  the  cafe  of  the  ferum  of  the  blood, 
and  other  juices  of  the  human  body. 

3.  Here  we  are  taught,  that  there  is  a  furprizing  difference,  as  to  the  *£."£** 
effedf,  between  the  a&ion  of  different  degrees  of  heat,  upon  the  fame  uinc' 
animal  liquor  j  and  no  lefs  than  that  of  fluidity  and  firmnefs  :  whence  it  is 
eafy  to  account  for  the  good  effects  produced  by  the  application  of  warm 
cataplafms,  or  fomentations  in  tumors  and  other  cafes  of  chirurgery ; 
and  for  their  bad  ones,  when  they  are  apply'd  too  hot  to  the  part.  Warm 
fomentations  may  difcufs  and  refolve  the  concreted  or  coagulated  juices ;  but 
fuch  as  are  fcalding  hot,  may  eafily  confirm  the  tumor,  or,  if  feated  in  a 
glandulous  part,  turn  it  fchirrous ;  that  is,  into  a  fubflance  that  will  not 
eafily  putrefy  or  difl'olve.  Water  that  is  made  a  little  hotter  than 
the  blood  of  perfons  in  a  fever,  will  foon  thicken  the  ferum  and  other 
animal  fluids,  and  make  them  concrete.  And  it  is  certain,  that  a  violent 
degree  of  heat  is  very  pernicious  to  the  human  body  ;  as  occafioning  grie¬ 
vous  obflrudtions  or  polypus's  therein.'  And  of  this  we  have  daily  in- 
llances  in  the  blood  of  thofe  who  labour  under  any  inflammatory,  or  hot 
difiemper  :  fo  that  their  opinion  is  the  dired  contrary  to  truth,  who  affert,, 
as  fome  phyficians  do,  that  heat,  in  general,  refolves  and  attenuates  the  ani¬ 
mal  juices ;  whereas  any  confiderable  degree  thereof  will  certainly  thicken, 
and  make  them  vifcid.  And  thus,  tho  it  be  generally  fuppofed  that  hot 
water  dilutes  and  thins  the  animal  fluids;  yet,  if  it  be  drank  more  than 
blood-warm,  the  truth  of  the  affertion  may  juftly  be  queftioned. 

PROCESS  XCVIII, 

Shewing  that  the  recent  WHITE^/EGGS  is  concrefcible  m 

alcohol. 

1.  f)  U7*  the  crude  and  liquid  white  of  a  new-laid  egg  Into  a-  quantity  of  pure  T,)e 
r  alcohol  of  wine ,  in  the  cold ,  and  it  will  immediately  concrete ,  or  coagulate , 
as  by  the  heat  of  the  fire ,  or  boiling  water ;  the  coagulation  of  the  parts 
proving  the  flronger ,  the  more  intimately  the  alcohol  is  mixed  with  the  white :  and 
thus  it  may  long  be  preferved  in  a  fiate  of  incorruption.. 

2.  Here  we  learn  the  natural  effeds  of  a  fine,  vegetable  oil,  upon  the  its  meUdnd- 
matter  whereof  all  the  parts  of  an  animal  body  may  be  form'd;  whence 
we  may  fee,  how  it  comes  to  pafs,  that  fpirit  of  wine  is  fuch  an  imme¬ 
diate  ftyptic,  and  anodyne,  as  we  find  it  in  cafe  of  hemorrhages,  and 
pun&ured  nerves;  why  pure  wine  ufed  by  way  of  fomentation  has  the 
power  of  difcufling  tumors,  whereas  pure  alcohol  would  make  them 
fchirrous ;  w  hy  alcohol  injy&ed  into  the  veins  is  hidden  death ;  and 
whence  it  happens,  that  being  drank,  it  is  obferved  by  medicinal  writers 
to  have  been  of  the  nature  of  poifon,  and  proved  fpeedily  mortal.  For 
thus  it  coagulates  the  blood  and  other  animal  juices,  and  inftantly  caufes 

obflrudtion.s. 
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obflrnfliions  in  the  veflels  of  the  body.  Thofe  phyficians  then  are  greatly 
miftaken,  who  take  pure  alcohol  for  an  attenuating  and  refolving  liquor, 
that  volatilizes  all  the  animal  fluids,  and  renders  them  the  more  perfpi- 
rable.  On  the  contrary,  it  is  frequenily  found  to  harden  and  condenfe 
them,  as  appears  particularly  in  the  cafe  of  fvveil’d  and  indurated  breafts; 
which  being  fomented  with  {pint  of  w  ine,  or  Hungary  water,  in  hopes 
o f  refolving  the  tumor,  thereby  become  more  hard,  and  cancerous. 

PROCESS  XCIX.  • 

Shewing  that  the  water  gained  from  the  WHITE  of  recent 
EGGS,  by  gentle  diftillation,  is  neither  acid ,  nor  alka¬ 
line. 

i.  T3fh7  a  fufficient  quantity  of  the  white  of  frejh -laid  eggs ,  in  water,  to  a 
I  J  hard  conf fence  ;  then  commit  it  to  a  retort ,  placed  inbalneo  maria* :  gen¬ 
tly  difiil  it  till  it  becomes  almcfl  dry  ;  and  there  will  come  over  a  very  large  pro¬ 
portion  of  a  volatile  water ,  that  has  fcarce  any  fcent  or  tafle ,  unlefs  it  inclines 
a  little  to  fetid  and  fulphureous ;  and  neither  of  an  inflammable  or  fpirituous , 
an  acid,  or  an  alkaline  nature,  as  will  appear  upon  the  proper  trials. 

2.  If  the  w  hite  of  eggs,  after  it  is  boiled,  be  fuffered  to  remain  for 
any  confiderable  time,  even  in  the  open  air,  w'ithout  heat,  it  wall  diflil, 
or  again  refolve  as  it  were,  and  fuffer  a  very  great  diminution  in  its 
quantity,  fo  as  at  length  to  appear  in  the  form  of  a  thin  pellicle,  almofl: 
like  paper;  and  if  the  water  be  collected  in  proper  veflels,  it  becomes 
an  admirable  folvent  for  bodies  otherwife  very  hard  to  diflolve;  fo  that 
even  guna-hedera,  or  the  like  fubftances,  are  by  means  thereof  eafily  re¬ 
duced  to  an  oil.  Hence  it  is  manifeft,  that  the  fait,  fpirit,  and  oil 
are  more  fixed  iii  the  white  of  eggs,  than  the  phlegm  or  water ;  which 
appearing  upon  examination  to  contain  no  latent  alkaline,  or  acid  fait, 
we  may  fairly  conclude,  that  the  fluid  whereof  all  the  parts  of  an  animal 
body  may  be  compofed,  has  naturally  nothing  in  it  that  can  be  called  of 
an  alkaline  or  acid  nature. 

process  c. 

Shewing  that  the  WHITE  c/EGGS,  by  a  ftrong  diftillation, 
affords  an  alkaline  fpirit,  and  fait ,  two  kinds  of  oil ,  and 
an  earth. 

j. |F  the  remains  of  the  preceding  procefs  be  urged  with  proper  degrees  of  fire 
1  in  a  fand-jurnace,  there  will  flrfl  arife  a  yellowifh  fpirit,  which  by  re'cli- 

ficathn  affords  a  large  proportion  of  dry ,  white ,  volatile ,  alkaline  fait.  Upon 

z  increa- 
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increafing  the  heat ,  there  will  afcend  a  copious ,  alkaline  fait ,  together  with  a 
light,  fetid,  gold- coloured  oil ;  and  lajlly ,  with' a  'violent  heat,  one  that  is  grofs, 
thick y  blacky  and  firongly  fetid ;  a  light ,  blacky  fpongy  earth  remaining  at  the 
bottom  of  the  retort ,  andy  by  calcination,  in  an  open  fire ,  affording  no  fixed 
falty  but  becoming  white  and  infipid tho  it  Can  never ,  by  any  arty  be  perfeclly  ■ 
freed  from  its  oil. 

2.  Hence  we  learn  what  furprizing  alterations  different  degrees  of#'  «/>. 
heat  can  bring  upon  the  fubject  matter  of  animals  ;  and  may  conclude, 
that  volatile  falts  never,  in  their  own  form,  naturally  exifl  in  animal 
bodies,  whilft  they  enjoy  a  ftate  of  health  ;  and  that  the  heat  required 
to  render  them  volatile  would  firfl  deflroy  the  body. 

PROCESS  CI.  ’ 

Shewing  that  the  WHITE  of  EGGS  will  putrefy  by  di - 

geftioHy  and  turn  alkaline. 

1.  T)t/T  a  quantity  of  the  white  of  recent  eggs  into  a  tall  glafsy  and ,  with  The  proceft. 

i  a  gentle  heat ,  not  exceeding  that  of  a  healthy  many  digefi  it  for  a 
few  days ,  and  it  will  gradually  become  more  fluid  and  tranfparenty  and  after¬ 
wards  begin  to  fmell  fetid  and  alkaline ,  till,  at  length,  it  will  not  coagulate  at 
the  fire ,  but  make  an  effervefcence  with  acids ,  exaBly  like  putrefied  ufine  ; 
and  if  it  be  now  diflilledy  it  firfl  affords  an  alkaline ,  volatile ,  fpirit ,  inflead  of  the 
infipid  water  it  woidd  yield  before  digeflion  ;  and  if  the  operation  be  continued , 
it  will  proceed  in  every  refpecl  as  the  difiillation  of  digefled  urine. 

2.  A  fingle  grain,  or  even  half  that  quantity  of  this  putrefied  fub -itsu/e. 
fiance,  being  taken  into  the  body,  will,  like  the  flrongefl  poifon,  pre- 
fently  caufe  a  violent  naufea,  vomiting,  and  eru&ations,  a  fever,  a  diar¬ 
rhoea,  &c.  as  Bellini  tells  us  he  has  tried.  And  I  my  felf  have  more  than 
once  feen  it  given,  without  the  knowledge  of  the  perfon  who  took  it ; 
and  then  alfo  it  has  had  thefe  terrible  effects :  which,  however,  are 
immediately  flopped  by  drinking  any  acid  liquor,  as  vinegar,  the  juice 
of  lemmons,  <&c.  Even  the  fcent  thereof  may,  by  a  longer  digeflion,  be 
made  to'do  the  fame.  Having  once  continued  the  operation  for  the  fpace 
of  eight  days,  and  then  coming  to  handle  the  glafs,  I  was  immediately 
feized  with. a  very  violent  naufea,  vertigo,  horror,  anorexia,  &c>  And 
hence  we  may  readily  account  for  the  origin  of  abundance  of  difeafes. 

Thus,  for  inflance,  it  is  no  wonder  if  the  bile,  by  flagnating,  as  it 
fometimes  does,  that  is,  by  digefling  in  the  warm  human  body,  re" 
ceives  fuch  a  change  as  to  produce  the  cholera  morbus ,  with  the  naufea, 
vomiting,  and  other  grievous  fymptoms  wherewith  it  is  fometimes  at¬ 
tended.  The  falts  of  animal  bodies,  however,  never  become  of  an  al¬ 
kaline,  or  pernicious  nature,  but  by  heat,  digeflion,  flagnation,  orputre- 
fad’on  ;  w  hich  latter  is  the  confequence  of  flagnation,  and  never  happens 
without  it  :  but  when  once  they  turn  volatile,  or  alkaline,  the  life  of 
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the  patient  is  immediately  endangered,  by  a  gangrene^  mortification, 
apoplexy,  or  the  like.  And  whether  the  plague,  the  fymptoms  where¬ 
of  fucceed  each  other  To  fall,  be  not  owing  to  Tome  fuch  caufe  as  this 
is  a  proper  fubjed  of  inquiry  for  phyficians. 


Chemical  History  of  the  SERUM 

of  the  BLOOD. 


Introdutflon  to 
the  bijlory  of 
the  ferum  of  the 
blood , 


THE  next  animal  fluid  to  be  chofe  for  the  fubjed  of  our  exami¬ 
nation,  is  that  which  we  know,  by  certain  experiments,  made  in- 
the  phyfiological  part  of  medicine,  to  be  the  foie,  nutriraental  matter 
of  a  healthy  human  body,  which  repairs  the  daily  wafte  of  all  its 
parts.  And  this  is  no  other  than  the  ferum  of  the  blood ;  or  to  fpeak 
more  accurately,  fome  very  fhbtile  liquor  feparated  from  it  5  which  not 
being  obtainable,  we  take  the  ferum  it  felf.  There  can  no  doubt 
be  made,  that  the  body  is  fupplied  and  nouri filed  by  means  of  the 
fluids  which  flow  thro*  all  its  veflels ;  but  the  craffamentum ,  or  red  part 
of  the’  blood,  flows  thro*  no  other  veflels  than:  the  larger  veins  and. 
arteries,-  whilft  the  ferum  pafles  not  only  thro*' the  fame,  but  likewife 
thro’  the  lymphatics,  and  the  fmalleft  canals,  wherein  the  adion  o£ 
nutrition  is  required. 


PROCESS  CIL 

Shewing  that  the  SERUM  of  the  BLOOD  is  neither  acid 

nor  alkaline. 


The  jr/QCcff. 


Confirmed  and 
applied,. .. 


i,  r  |  1 0  a  proper  quantity  of  the  clear  ferum  of  human  blood,  add  any  the 
|  flrongefl  acid,,  and  it  will  make  no  manner  of  eflerase fence  therewith , 
but  lie  perfectly  quiet ,  or  without  'viflble  motion •  To  another  parcel  of  the 
fame  ferum,  pour  any  the  flrongefl  alkali ,  and  in  like  manner  no  figns  of 
ebullition  will  appear.  Whence  it  is  certain ,  that  the  ferum -  of  hitman  blood' 
naturally  participates  neither  of'  an  acid •  or  alkaline  nature . 

2.  In  like  manner,  if  all  the  chemical  methods  of  examining  alkalies 
and  acids  were  applied  to  the  ferum  of  human  blood;  they  would  never 
difcover  the  leaft  fign  of  either  therein;  But  when  the  ferum  is  frefh  ex- 
traded,  it.  has  fomewhat  of  a  naufeous  yet  not  fetid  odour,  like  the  fcent 
of  recent  urine  \  and  this  is  the  natural  fmell  of  the  fluids  of  our  bo¬ 
dies,,  when.  in*  their  mofr  pure  and  uneorrupted  ftate.*  When  that  vio¬ 
lent.  acid,.,  oil'  of  vitriol,,  is-  added  thereto^  it1 2  becomes  thicker  and 

whiter  & 
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whiter*,  but  oil  of  tartar  dilutes  or  thins  it,  yet  without  exciting  the 
lead  conflid  therewith ;  tho  when  the  two  different  mixtures  are  put  to¬ 
gether,  a  violent  one  will  immediately  be  raifed.  In  its  natural. and 
perfed  date,  it  is  a  tranfparent,  vifeous,  uniform,  and  almoft  infipid 
fluid,  nearly  refembling  the  white  of  eggs  ;  bating  for  its  being  fome- 
thing  faline,  on  account  of  the  fea-falt  ufed  by  mankind  along  with  their 
aliment.  If  it  was  realty  an  acid,  as  Sylvius  pretended,  and  by  mixing 
with  the  alkaline  blood,  as  he  conceited  it  did,  to  keep  up  its  circula¬ 
tion  ;  the  oppofite  falts  thereof  muft  upon  fuch  mixture  raife  a  flrong 
ebullition,  and  efterveffence  in  the  body  ;  and  fo  produce  either  vio¬ 
lent  tumors,  or  a  rupture  of  the  finer  veffels,  whereby  life  it  felf  would 
immediately  be  endangered.  And  for  this  reafon,  we  may  fafely  rejed 
his  hypothefis,  together  with  thofe  of  IViUis  and  des  Cartes ,  who  feign'd 
fuch  kind  of  effervefcences  in  the  animal  body,  to  account  for  the  phe¬ 
nomena  therein.  But  it  may  be  objeded  againd  our  prefent  experiment, 
that  altho  the  ferum  which  has  long  been  extraded  from  the  body,  and 
fuffered  to  grow  cool,  may  manifed  no  figns  either  of  a  latent  alkali,  or 
acid  contained  therein ;  yet  it  may  neverthelefs  contain  them,  whilfl  hot 
and  circulating  in  the  body.  To  obviate  this  objedion,  I  have  made  a 
vad  number  of  experiments,  with  the  known  acids  and  alkalies  upon  the 
blood  of  different  perfons,  of  different  ages,  and  the  different  fexes, 
fome  of  them  labouring  under  fevers,  or  other  difeafes,  as  it  came  warm 
from  the  vein  ,•  but  could  never  obferve  the  lead  marks  of  any  effervef- 
cence,  or  conflid. 

PROCESS  CIII. 

Shewing  that  the  SERUM  of  the  BLOOD  will  putrefy  by 

digeftion . 

i.  T")  UT  any  quantity  of  the  clear  ferum  of  healthy  human  blood  into  a  V>e  pnc'fsi 
r  clofe ,  tall  glafs,  and  fet  it  to  digefi  in  a  moderate  heaty  not  exceed - 
ing  that  of  the  body  in  a  fiate  of  health ,  and  it  will  gradually  become  thinner, 
and  foon  begin  to  fmell  cadaverous ,  and  putrefy ;  fo  that  at  length ,  in  a  few 
days  time,  it  willy  like  the  white  of  eggs ,  turn  to  a  perfellly  alkaline  ichor , 
and  make  a  violent  ejfervefcence  with  acids  ;  and  if  now  committed  to  difiil - 
lation ,  it  immediately  affords  a  quantity  of  alkaline  fait ,  See.  exaSlly  like  the 
digefied  white  of  eggs. 

2.  If  the  digedion  fliould  be  long  continued,  as  for  the  fpace  of  feveral  if 

days,  the  matter,  or  its  oil,  might  be  thereby  rendered  fo  intolerably  ” 
fetid,  as  to  make  the  operation  dangerous ;  for  the  bare  feent  thereof 

would  then  be  capable  of  doing  much  mifehief,  even  at  a  diftance. 

3.  Hence  we  learn  the  effeds  of  a  gentle  warmth  upon  the  blood ;  and  its  «/<?  in  me. 
fee  that  this  is  a  proper  means  to  refolve  it,  when  coagulated  ;  and  by  dicine> 

m  aking  it  finer,  to  render  it  fit  to  pafs  the  fmaller  canals  of  the  body, 

Dd  j  where 
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where  it  would  otherwife  not  enter  at  all,  or  caufe  obftruCiions.  And 
this  procefs  alone  will  help  us  to  cure  and  account  for  many  difeafes  of 
the  human  body.  Thus  the  vifcous  matter  which  lies  like  leather  upon 
the  extravafated  blood  of  pleuritic  perfons,  may  by  a  gentle  heat  be  al- 
moft  wholly  refolved  again  into  ferum  :  whereas  if  it  (hould  retain  its 
tenacity  whilft  it  was  flowing  in  the  veifels,  it  would  caufe  obftruCtions, 
and  be  ftill  more  condenfed  therein.  So,  likewife,  in  all  inflammatory 
diftempers,  to  lt^ep  the  body  moderately  warm  is  the  way  to  thin  the 
fluids,  and  haften  the  crifis,  or  the  difcharge  of  the  morbific  matter,  by 
encouraging  or  promoting  fome  evacuation  or  other.  But  when  the  blood 
comes  to  be  extravafated,  and  ftagnates  in  any  part  of  the  body, 
fuppofe  in  the  cavity  of  the  thorax,  or  abdomen;  being  now  no  longer 
agitated  by  the  force  of  circulation,  it  will  firft  coagulate,  there  foon 
begin  to  refolve,  and  at  length  putrefy,  and  become  alkaline,  fharp, 
and  corroflve ;  whence,  if  lodged  in  the  cavity  of  the  thorax,  it  might 
bring  on  a  phthifis,  by  fretting  away  the  tender  fubflance  of  the  lungs, 
or  caufe  the  empyema;  or  if  in  the  abdomen,  deflroy  the  texture  of  the 
lymphatic  veflels,  whence  they  will  diflil  out  their  liquor,  and  form  the 
afcites.  And  after  this  manner  may  numberlefs  other  diftempers  be 
produced. 

process  civ. 

Shewing  that  the  SERUM  of  HUMAN  BLOOD  is  con- 

crefcibk  with  a  greater  heat . 

The  froceps*  i.  E“T  a  quantity  of  the  recent  ferum  of  healthy  human  blood  be  recei - 
1  a  ved  in  a  dean  glafs  veffel ,  and  expofed  to  a  degree  of  heat  fome - 
what  greater  than  that  it  fufiained  in  the  body ;  then,  "without  any  conjiderable 
exhalation  of  its  thin ,  aqueous  part ,  or  infpid  water ,  it  will  immediately  lofe  of 
its  trarfparency ,  and  form  it  felf  into  a  yeUowifh ,  vifcous ,  membranaceous ,  ff- 
fil  glebe ,  fomewhat  like  horn ,  or  parchment ,  not  eafily  refolvable  again ,  ei¬ 
ther  by  water ,  or  falts. 

Ynued.  2.  This  experiment  will  alfo  fucceed,  like  that  made  with  the  white 

of  eggs,  if  the  ferum  be  put  into  hot  water;  for  by  this  means,  it 
will  be  converted  into  fuch  a  mafs  as  that  above-mention’d  :  which  fhews 
that  it  does  not  coagulate  for  w'ant  of  its  aqueous  parts  :  but  if  once  it 
has  been  digefted  or  fuffered  putrefa&ion,  it  will  no  longer  concrete,  ei¬ 
ther  by  means  cf  a  dry  heat,  or  a  moift  one.  And,  accordingly,  it  has 
been  found,  that  the  blood  of  fuch  perfons  as  have  died  of  the  plague, 
could  not  be  made  to  concrete  at  the  fire,  on  account  of  the  putrefaction 
w  hich  was  then,  perhaps,  begun  in  the  body.  But,  if  on  the  other  hand 
the  ferum  for  our  experiment  be  extraded  from  a  perfon  foon  after  any 
viplent  exercife,  it  will  coagulate  much  fooner  than  if  it  had  ^een  ob- 
taita  d  from  a  perfon  of  a  weak,  hydropical  conftitution. 

3.  Hence 
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3.  Hence  we  fee  the  great  affinity  there  is  between  the  ferum  of  the  **?  in  me- 
blood,  and  the  white  of  eggs;  as  likewife  the  effeds  producible  by  fire diCine- 
upon  the  human  body.  And  as  an  increafed  heat  has  the  power  of  in- 
flantly  coagulating  the  animal  fluids  ;  it  is  a  prefent  and  effedual  re¬ 
medy  in  cafe  of  the  bite  of  a  mad-dog,  or  other  venomous  animal, 
immediately  to  burn  the  part  w'ith  a  hot  iron,  applied,  or  rather  thruft 
deep  into  the  wound.  For,  by  this  means  the  juices  about  the  part 
being  coagulated,  and  an  efchar  produced,  all  communication  of  the 
poifon  to  any  other  velfels  is  flopp’d  ;  and  thus  the  cure  may  be  readily 
efteded:  not  that  the  hot  iron  draws  out  the  poifon,  as  is  vulgarly 
imagined  ;  but  renders  the  parts  incapable  of  being  penetrated  or  affed- 
ed  thereby.  And  hence  it  is,  that  the  pain  occafioned  by  burns,  may  be 
lefl'ened,  or  taken  oft'  by  a  fire,  or  a  greater  degree  of  heat  than  that 
which  made  them ;  for  this  will  coagulate  the  juices  about  the  part,  and 
thereby  render  it  lefs  fenfible  of  the  pain.  Thus  a  violent  degree  of 
heat,  we  fee,  deflroys  the  parts  of  the  body,  or  coagulates  its  juices; 
vvhilft  a  lefs  diflolves  and  turns  them  into  ichor.  And  the  like  efted  will 
be  produced  by  motion,  attrition,  or  an  increafed  velocity  of  the  blood 
and  juices,  as  w  ell  as  by  dired  heat. 

process  cv. 

Shewing  that  the  SERUM  of  HUMAN  BLOOD  is  coct - 

gu  table  with  alcohol. 

I.TY  /f IX  a  quantity  of  frejh  ferum  of  human  blood  with  cold  alcohol  of  The  pocefsa 

XV A  ™ine,  and  it  will  infiantly  coagulate  into  a  white ,  membranaceous,  fffil 
ntafs ,  'very  difficult  to  be  ref  lived  again-)  and  capable ,  in  that  Jlate,  of  refill¬ 
ing  putrefaEiion  for  many  ages . 

2.  In- like  manner,  if  the  ferum,  or  blood  it  felf,  be  digefled,  tho  eyer  fo Its  jbfieaiand  • 
long,  with  pure  alcohol,  it  w  ill  not  become  fetid,  nor  fliew  any  figns  of  cor-wf 
rupticn  ;  for  neither  w  ill  itsfalts  turn  alkaline,  nor  its  oils  putrefy  :  which 
indeed  is  very  furprizing.  I  have  my  felf  digefled  them  together  for  the 
fpace  of  fix  months,  and  found  them  of  a  grateful  odour  at  the  end  of 
that  time  :  and  this  may  ferve  to  fliewr  us  what  a  wonderful  balfamic  vir¬ 
tue  there  is  in  alcohol,  which  is  plainly  owing  to  its  coagulating  prin¬ 
ciple.  And  on  this  account  it  is,  that  thofe  who  are  given  to  drink  too 
freely  of  brandies,  or  fpirituous  liquors,  are  frequently  affeded  with 
polypus’s,  or  obftrudions  arifing  from  the  concretion  of  the  blood 
in  the  larger  veflels,  the  palpitation  of  the  heart,  the  dropfy,  dry 
crifpy  nerves,  and  other  diforders  of  this  kind,  which  prove  ge¬ 
nerally  mortal.  Hence  the  wonderful  effeds  of  alcohol  in  fpha- 
celations  and  fpreading  gangrenes  ;  a  moft  remarkable  inftance  where¬ 
of  occurs  in  the  German  tranfadions,  where  we  find,  that  a  very  aged, 
woman,  at  the  Hague,  having  a  violent  gangrene,  which  fpread  from 

i  the . 


2 )  4  Procejf ?s  upon  Animals. 

the  middle  or  her  foot,  up  one  half  of  her  leg ;  and  the  phyficians  de¬ 
clining  to  take  it  off  by  amputation,  on  account  of  her  great  age  and 
infirmity;  they  ordered,  to  flop  the  growing  evil,  the  part  to  be  fre¬ 
quently  fomented  with  rectified. fpirit  of  wine;  which  proved  fo  fuc- 
cefsfuf,  that,  to  their  furprize,  it  not  only  prevented  the  farther  fpread- 
ing  of  the  gangrene,  but  even  embalmed  the  black  and  mortified  part, 
dry  as  it  was,  like  mumy ;  upon  which  the  woman  recovered  and  lived 
for  two  years  after,  with  her  leg  thus  preferved  from  farther  alte¬ 
ration.  And  this  relation  may  ferve  to  fhew,  that  gangrenes  are  not 
contagious,  or  of  a  fpreading  nature  but  by  means  of  the  ichor,  or 
corrupted  matter  which  comes  in  contad  with  the  adjacent  parts. 
Hence  alfo  we  may  learn,  that  nothing  can  well  refift  the  growth  of  ani¬ 
mals  more  powerfully  than  alcohol  \  provided  it  be  mixed  with  the  fe- 
rum,  or  that  fluid  which  affords  them  their  nutriment.  And  upon  this 
is  founded  the  method  pradifed  in  Italy ,  and  elfewhere,  of  procuring 
particular  animals  of  a  very  little  fize.  When  they  defign  this,  they 
frequently  rub  the  animal  over  with  alcohol,  or  fpirit  of  wine;  which 
meeting  with  the  nutritious  juices  in  the  extremities  of  the  veffels, 
there  gradually  thickens  or  coagulates  it,  and  thus  increafes  the  re¬ 
finance  of  the  furface  againfl  the  force  of  the  liquids,  which  would 
otherwife  ftretch  out  the  veffels  farther,  and  fo  increafe  the  bulk  of  the 
animal.  But  alcohol  is  not  the  only  thing  that  will  thus  coagulate  the 
blood;  as  wefhall  fee  hereafter. 

process  cvi. 

Shewing  that  the  SERUM  of  the  BLOOD,  by  gentle  dif  il¬ 
lation,  affords  a  water  that  is  neither  acid  nor  alkaline . 

The  p-ocep:  i„  r  I  1 AK E  the  frejh  and  clear  ferum  of  healthy  human  blood*  and  diflil  in 
1  a  loro  glafs ,  with  a  very  gentle  heat ,  fcarce  exceeding  that  of  the  hum 
man  body  in  its  natural  fate ,  and  there  will  come  over  almofl  five  fixth  parts 
of  an  exceeding  limpid  water  ;  which  if  examined  by  all  the  known  chemical  trials, 
gives  no  figns  of  its  being  either  of  an  acid  or  alkaline  nature ;  nor  indeed  of 
containing  any  f aline  matter  or  inflammable  fpirit ;  a  dry  mafs  remaining  at 
the  bottom  of  the  receiver. 

The  doctrine  it  "2.  Hence  again  we  may  be  allured,  that  there  are  no  volatile  falts,  or 
ejfabUfbcs.  inflammable  fpirits,  naturally  contained  in  the  blood  ;  but  that  water,  as  it 
appears  to  be,  is  the  mofl  volatile  part  thereof.  But  if  the  ferum  fhould 
participate  of  the  nature  of  the  chyle,  as  it  poffibly  may  in  a  lax  or 
weak  habit  of  body,  where  the  natural  powers  are  too  feeble  to  effed 
a  thorow  change  of  the  aliment,*  or  if  the  chyle  fhould  not  be  well 
mixed  with,  but  remain  floating  upon  the  blood,  the  ferum  might  per¬ 
haps  afford  an  ardent  fpirit  by  diftillation.  But  we  here  fpeak  only  of 
perfed  ferum,  taken  from  a  found  body,  at  a  due  diftance  of  time  after 

3  feeding. 
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feeding.  It  is  alfo  generally  averted,  that  the  blood  contains-  a  copious 
volatile  fait ;  but  none  can  be  made  to  afcend  from  recent  ferum,  by 
the  gentle  diftillation  of  our  prefent  procefs  ;  tho  it  may  be  forced  over 
the  firft  in  the  following.  We  therefore  venture  to  aflert,  that 
the  moft  noble  and  moft  fubtile  part  of  the  whole  mafs  of  blood,  is 
that  which  approaches  nearer  to  the  nature  of  water  than  of  any  other 
known  liquor.  This  may  feem  a  paradox,  but  experiments  abundantly 
fupport  and  confirm  the  truth  thereof. 


PROCESS  CVII. 

Shewing  that  the  injpi  (fated  SERUM  of  HUMAN  BLOOD 
affords ,  by  ftrong  diftillation ,  a  fffirit ,  a  volatile  alkaline  fait , 
two  kinds  of  oil,  and  an  earths 


!•  J\  Sufficient  quantity  of  the  remainder  of  the  preceding  procefs  being  The  procefs 
JT\  obtained ,  and  cut  into  fnall  pieces ,  fo  as  to  fill  two  thirds  of  a 
coated  retort ,  gradually  difiil  it  in  a  ftrong  heat ,  and  it  will  afford  a  large 
quantity  of  a  yellow ,  itnchious  liquor ,  called  the  fpirit  of  human  blood ,  and  next 
a  dry  volatile  fait  that  flicks  to  the  fides  of  the  receiver  ;  then ,  upon  increafing 
the  fire,  a  heavy  ponderous  oil  will  come  over  ;  all  the  lighter  oil  remaining  mixed  N 
with  the  two  other  principles  :  here  the  operation  is  to  ceafe ,  otherwife  great 
danger  may  enfue.  And  now  there  will  be  left  at  the  bottom,  a  blacky  fpongy 
kind  of  earth ,  mixed  with  oil which  being  calcined  in  an  open  fire affords  no  . 
fixed  fait ,  unlefs  it  be  flea- fait ;  all  exaclly  in  the  fame  manner  as  in f  the  analyfis 
of  the  white  of  eggs . 

2.  The  caution  given  in  this  procefs  ought  to  be  carefully  obferv’d. The  caution  it, 
as  being  a  thing  of  the  greateft  moment;  tho  no  author  has  hitherto reclurrer' 
taken  the  leaft  notice  thereof :  for  if  after  the  fpirit,  fait,  and  oil  of 
the  ferum  are  drawn  oft',  the  remaining  mafs  be  urged  with  a  ftrong 
fire,  it  will  fbfe  like  bitumen,  rife  into  the  neck  of  the  retort,  block 
it  up,  and  at  length  burft  the  glafles  with  prodigious  violence,  into  a 
thoufand  pieces ;  at  the  fame  time  filling  the  laboratory  with  a  dreads 
ful  fuffocating  flame.  Having  once  drawn  off  the  fpirit,  fait  and  oil  of 
human  blood,  in  order  to  make  Helmont’s  quinteflence  thereof,  and  urging 
the  remainder  with  a  very  ftrong  fire,,  to  try  if  I  could  gain  any  phof* 
phorus  from  it,  other  Bufinefs  happened  to  calf  me  away  whilft  the- 
operation  was  in  hand ;  fo  that,  at  my  return,  I  found  a  thick,  brown,, 
bituminous,  or.  pitchy  matter  was  rifen  into  the  neck,  of.  the  retorr,.v 
and  almoft  filled  it;  upon  which  I  apprehended  the  enfuing  danger,, 
and  immediately  retired  from  the  laboratory,  waiting  the  event  at 
home  diftance  without  doors;, and  in  a  little  time  the-veftels  burft  to> 
pieces  with  a  horrid  crack,  and  inftantly  the  whole  place  where-  I"  flood 
was  filled,  as  it  were, .with  lightnings  Then-ruffling  immediately  into  the' 
laboratory,  the  flame  I  found  was  prefently  extihguifli’d ;  which  doubt— 
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lefs,  might  otherwife  have  fcorched  the  lungs,  and  proved  inhantly 
mortal ;  but  it  left  behind  it  a  very  noxious  vapour,  exceedingly  corro- 
five  to  the  lungs.  To  avoid  this  danger,  therefore,  it  may,  when  there 
is  occafion  to  continue  the  procefs,  be  proper  to  perform  it  with  a 
very  large  retort  and  receiver,  and  a  very  (mail  quantity  of  blood,  or 
ferum.  This  caution  ought  by  no  means  to  have  been  omitted  by  thofe 
authors  who  have  mentioned  the  experiment. 

'  its  fbyfical  and  3.  From  the  preceding  procefles  it  appears  plainly,  that  there  is  a 
medicinal  u/es.  very  great  affinity  and  fimilitude  between  the  ferum  of  the  blood  and 
the  white  of  eggs;  and  that  the  ferum  is  really  the  nutrimental  matter 
of  the  body,  tho  not  immediately,  but  remotely.  The  whole  chick  re¬ 
ceives  its  nouriiliment  and  growth  from  the  white  of  the  egg;  which 
is  fo  attenuated  and  dilfolved  down  by  the  heat  of  the  brooding  hen,  as 
readily  to  enter  and  pafs  thro*  the  fine  and  delicate  veffels  of  its  ten¬ 
der  body.  In  like  manner,  the  ferum  of  the  human  blood  is  fo  attenuated 
by  attrition,  or  repeated  circulations,  and  the  heat  of  the  body,  as  to  pafs 
thro*  all  its  minuteh  canals,  and  become  lit  nutriment  for  it.  But  as 
by  this  continual  circulatory  motion,  £bme  particles  of  the  ferum  will 
meceflarily  be  fo  far  attenuated  as  to  become  /harp  and  offenfive  to  the 
body,  nature  has  provided  a  particular  organ,  the  kidneys,  to  difcharge 
them,  before  they  can  have  time  to  injure  the  curious  hru&ure.  Hence, 
therefore,  we  are  given  to  underhand  the  difference  there  is  between 
the  urine  and  the  ferum  ;  and  why  the  fait  of  the  former  is  more  fetid 
.than  that  of  the  latter ;  the  necefllty  there  is  of  a  new  fupply  of  chyle 
to  the  blood ;  and  the  immediate  caufe  of  death  from  a  want  of  food, 
to  furnifh  new  chyle,  which  is  not  required,  upon  its  own  account,  by 
the  body,  but  merely  to  replenifh  and  dilute  the  blood,  too  much  at¬ 
tenuated  and  rendered  fharp  by  repeated  circulations  ;  whence,  inhead 
of  repairing  the  tender  vefifels,  it  corrodes  them  :  fo  that  perfons  in  this 
hate  commonly  die  apeple&ic ;  the  fine  canals  of  the  brain  being  firh 
affeded. 
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TtntroivCtion  to  T  TAVING.  in  a  few  feled  and  general  examples,  feen  the  nature, 
°/s  ^  -*■  anal>^s,  and  principles  of  the  animal  fluids,  our  method  next  re¬ 
quires  us  to  examine  fuch  of  the  animal  folidsas  are  moh  fimple,  pure, 
dry,  and  clear  of  the  mixture  of  any  heterogeneous  matter  ;  fuch  are  the 
bones,  well  freed  of  their  fat,  horns,  hoofs,  nails,  hair,  teeth,  &c.  And 
this  we  fhall  perform  in  one  general  example,  which  (hews  us  the  re- 
fult  of  a  larger  number,  feverally  performed  uponthefe  particular  parts  of 
animals. 


PRO- 
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PROCESS  cviii. 

Shewing  that  the  principles  of  the  ANIMAL  SOLIDS  are 
the  fame  with  thofe  of  the  animal  fluids,  by  an  example  in  . 
the  analyfis  of  human  bones. 


1.  T7'/ll  two  thirds  of  a  retort  with  fmad  pieces  of  undifiernpered  human  The  procefs. 

X?  hone,  which  to  appearance  has  loft  all  its  moijlure ,  or  is  grown  per - 
feblly  hard ,  folid,  white  and  dry  ;  lute  a  large  receiver  to  the  retort ,  in  the 
common  manner ,  and  in  a  [and  furnace  apply  proper  degrees  of  fire  facet jfively ,  arid 
there  will  come  over  fir  ft  a  very  large  proportion  of  an  inf  pi  d  water.  '  (2.)  Upon 
increafiug  the  fire ,  white  fumes  will  arife ,  and  fill  both  the  vejfels ,  and  trickle 
down  in  veins  like  oil ,  into  a  Jharp ,  oily,  alkaline  fp.rit ,  wh.ch  by  verification 
in  a  tall  glafs ,  may  be  feparated  into  phlegm,  volatile  fait  and  oil.  (3.)  Af¬ 
terwards,  a  yellow ,  or  white ,  dry,  volatile,  fetid ,  [harp ,  oily  fait,  o  f c ends,  and 
.flicks  to  the  [ides  of  the  receiver ;  and  by  degrees  turns  of  a  redd.jh  .  colour ,  ac¬ 
cording  to  the  quantity  of  oil  that  is  mined  along  with  it.  (4.)  A  light ,  vola¬ 
tile,  fetid ,  yellow,  and  very  fluid  oil,  comes  over  next.  (5.)  And  at  length,  the 
fire  being  increafed  to  the  height ,  a  ponderous ,  fetid,  black  vifeous  oil ,  will 
anfe,  and  generally  fall  to  the  bottom  of  the  fpirit ,  if  left  in  the  receiver, 

(6.)  IVhat  now  remains  at  the  bottom ,  is  a  very  black,  Jhining  matter,  com - 
pofed  f  oil  and  earth,  intimately  united  together  ;  which  being  calcined  in  an 
open  fiie,  fall  entirely  into  white,  infipid  afhes,  without  a  fading  the  leaf  quan - 
tity  of  fixed  fait  ;  only  a  little  fea- fait,  when  the  per  fan  whefe  bone  it  was 
had  ujed  that  along  with  his  food. 

2.  The  productions  and  phenomena  of  the  procefs  will  be  much  the  oifervations  ' 
fame,  whatever  animal  folid  is  made  choice  of  for  its  fubjedt ;  but  'therein-,  and. 
bones  thorov\ly  dried,  or  the  hoofs  and  hair  of  animals,  feeming  -to  con -pfoilnioL**' 
tain  lefs  blood,  or  fluid  matter  than  .the  flefh,  or '  other  parts,  are  the 
molt  unexceptionable,  and  fitteft  for  the  purpefe  ;  there  being  the  leafl: 
fufpicion,  that  the  extremities,  or  hardeft  parts  of  the  body,  which  feem 
almolt  deftitute  of  vefl'els,  fhould  contain  fuch  a  quantity  of  pure  W'ater 
as  is  obtained  from  them  by  fuch  treatment.  And  even  the  dryeft  animal 
fubflances  w  ill  refolve,  as  well  as  the  blood  it  felf,by  diftillation,  and  afford 
it;  tho  not  in  fo  great  plenty  as  the  more  fucculent  and  recent.  Whence 
we  have  a  very  clear  proof,  that  water  may  be  intimately  united-  with 
the  parts  even  of  dry  folids,  and  greatly  contribute  to  compofe  them.  I 
have  frequently  diflilled  hartfliorn,  which  had  been  kept  dry  for  feveral 
years,  yet  at  the  end  of  that  time  it  has  afforded  a  very  copious  water  :  and 
this  principle  doubtlefs  contributes  greatly  to  the  cohefion  of  the  ter- 
reflrial  parts  of  bodies,  as  may  eafily  be  inferred  from  the  confideration 
of  the  matter  whereof  bricks  are  made  ;  which  tho  well  dried  and  baked 
in  the  kiln,  Hi  11  keep  the  form  given  it  by  the  maker;  but  when  by  the 
continuance  of  a  violent  degree  of  heat,  the  water  comes  to  be  totally 
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exhaled,  it  prefently  falls  to  dull.  After  this  water  is  once  come  over 
•  .  •  from  the  fubjed,  a  large  quantity  of  fumes  arife,  which  are  of  fo  fubtile 
and  penetrating  a  nature,  that  it  is  difficult  for  any  lute  to  contain  them 
in  the  velfels ;  whofe  infides  they  afterwards  line  with  a  copious  alkaline, 
and  exceeding  volatile  fait ;  fo  that  if  by  rectification  it  be  well  purged 
of  its  oil ;  bladder  and  cork  will  not  be  able  to  keep  it  in  the  tighteft 
glafs.  Once  attempting  to  preferve  of  this  fait  by  fuch  means,  in  two 
years  time  I  found  the  glafs  empty,  yet  to  appearance  firmly  clofed  ; 
the  fait  having  all  made  its  efcape  at  the  cork.  I  afterwards  found 
the  fecureft  method  to  preferve  this  fait,  was .  by  keeping  its  oil  along 
with  it  in  a  glafs  clofe  flopped,  and  redifying  it  as  there  was  occa-  * 
lion.  This  indeed  appears  ftrange,  and  contrary  to  what  one  might 
reafonably  exped,  that  the  moft  folid,  hard,  inodorous  and  taftelefs  ani¬ 
mal  fubftances  fhould  contain,  and  fo  eafily  afford,  large  quantities  of 
infipid  water,  and  the  moft  volatile  and  pungent  fait.  Care  muft  be 
taken  in  this  procefs,  not  to  urge  the  remaining  black,  terreftrial  mat¬ 
ter  with  too  ftrong  a  fire;  for  by  that  means  it  would,  like  .the  caput 
mortuum  of  human  blood,  be  fufed  into  a  pitchy  mafs,  block  up  the 
neck  of  the  receiver,  and  burft  the  glafles,  which  might  prove  very  dan¬ 
gerous  to  the  operator.  But  if  taken  out  in  due  time,  or  whilft  it 
remains  perfedly  black  and  glofly,  it  may  be  properly  called  an  animal 
coal;  and  is  then  an  excellent  remedy,  of  a  very  bitter  tafte,  like  all 
other  aduft  oils,  for  deftroying  worms  in  the  body  ;  being  taken  fall¬ 
ing,  in  the  quantity  of  about  two  fcruples,  or  a  dram,  for  a  full  grown 
perfon,  mixed  with  a  little  hydromel,  and  walking  after  it.  The  fame 
is  alfo  ufed  as  a  pigment  by  painters,  under  the  name  of  bone-black  ; 
for  by  continued  grinding  with  oil,  it  becomes  an  admirable  glofly 
black,  for  the  purpcfes  of  their  art.  But  when  it  comes  to  be  calcined 
to  white  afhes,  kis  exceeding  ufeful  to  aflay-mafters,  and  the  purifiers  of 
metals  ;  as  being  capable  of  fuftaining  the  moft  violent  heat  without 
fufing  :  of  thefe  afhes,  therefore,  reduced  to  impalpable  powder,  they 
chufe  to  make  their  tells  and  cupels ;  by  mixing  them  up  with  a  little 
•  water,  and  giving  the  compolition  what  form  they  pleafe.  And  by  this 
means  they  obtain  fuch  veflels  as  will  neither  break,  vitrify,  nor  any 
way  foul  the  bodies  committed  to  them,  in  fufion. 

General condu-  3*  From  the  preceding  procefles  we  may  draw  this  general  conclufion, 
fions  from  the  that  urine,  the  white  of  eggs,  ferum,  blood,  flefh,  bones,  nails,  hair,  and. 
t°eiffs  'nJith0're-  aM-the  particular  animal  fluids  and  folids,  confift  of  and  are  refolvable 
gard’to  natural  into  the  fame  parts  or  principles.  So  that  there  is  no  foundation  to  ex- 
medleine  *nd  fpecifc  or  peculiar  virtues  in  the  water,  fpirits,  falts,  oils,  or  earths 
procurable  by  diftillation  from  different  animal  fubjeds;  for  the  native 
or  prefiding  fpirit,  by  the  fcent  whereof  it  fhould  feem  that  feme  dogs 
difiinguilh  one  kind  of  animal  from  another,  appears  to  be  loft  in  the 
operation.  It  is,  therefore,  the  effed  of  fancy,  more  than  the  reafona- 
blenefs  of  the  thing,  which  occafions  fome  authors  to  extol  one  par¬ 
ticular  volatile,  animal  fair,  as  a  fpecific  above  all  the  reft.  Thus  fome 
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have  been  wonderfully  fond  of  the  volatile  fait  of  hartfhorn ;  others 
of  that  of  the  human  skull ;  and  Helmont  would  have  it,  that  the  fait 
of  human  blood  is  a  much  more  excellent  medicine  than  that  of  urine. 
Goddard's  drops  have  been  drangely  celebrated,  and  recommended  as  a 
fpecihc,  tho  diddled  from  nothing  but  that  animal  fubftarice  raw  or' 
refufe  filk,  as  it  comes  from  the  worm.  But  it  appears  by  a  thoufand 
experiments,  that  there  is  fcarce  any  difference  difcoverable  between 
the  volatile  falts  of  different  animal  matters,  let  what  parts  foever  of 
the  animals  be  made  choice  of  for  that  purpofe :  and  confequently,  the 
popular  didindtion  made  of  animal  falts  into  fpecihc  and  not  fpecihc, 
is  groundlefs  and  irrational  ,•  one  being  as  efficacious  and  ufeful  in  any 
particular  difeafe  as  another. 

4.  Nor  are  they  only  the  animal  folids  and  fluids  themfplves  in  fob- 
dance,  that  afford  thefe  principles  by  didillation  ;  but  alfo  the  feveral 
preparations  made  of  either.  Thus  the  gelly,  for  indance,  made  by  a 
continued  co&ion  of  lean  flefh,  or  purified  bones,  in  clear  water,  is 
refolvable  into  the  fame.  Dry  and-  folid  hartfhorn,  by  didillation, 
affords  a  water,  a  fpirit,  a  volatile  fait,  an  oil,  and  an  earth  ;  but  if 
it  be  boiled  in  feveral  parcels  of  pure  water,  after  the  manner  of  our 
fecond  and  third  procefs  upon  vegetables,  till  at  length  the  water  comes 
from  it  as  pure  and  infipid  as  when  it  was  poured  on,  the  remainder 
will  yield  no  fait  at  all  by  didillation,  and  but  very  little  oil.  On 
the  contrary,  if  the  feveral  deco&ions  be  exhaled  to  a  gelly,  or  a  higher 
confidence,  and  didilled,  it  will  afford  all  the  fame  principles  with 
recent  horn  it  felf,  before  it  was  boiled.  And  the  fame  holds  true  of 
all  animal  fubdances,  as  flefh,  bones,  and  even  ivory,  or  the  like ;  tho 
perhaps  the  experiment  cannot  always  be  made  to  perfe&ion  without 
the  adidance  of  Papin's  digedor  for  the  deco&ion ;  and  fand,  or  other 
fit  matter  for  the  didillation. 

5.  Hence  we  fee,  that  the  bafis  of  animal  bones  is  mere  earth,  ce¬ 
mented  together  by  means  of  water,  and  an  oil  that  is  not  without 
great  difficulty  entirely  feparable  from  it.  But  when  once  it  is  de¬ 
prived  of  this  water  and  unftuous  matter,  it  becomes  like  dud,  and  is 
no  longer  capable  of  burning  or  receiving' farther  alteration  from  the 
fire;  whence  all  that  is  purely  folid  in  animal  bodies  feems  to  be  of. 
a  very  fixed  and  unchangeable  nature.  But  if  oil  be  added  to  this 
dry  powder,  or  skeleton  of  a  bone,  it  will  prefently  drink  it  in,  grow 
hard  again,  and  retain  its  form  fo  long  as  the  oil  remains  united  with 
it.  And  hence,  likewife,  we  learn  the  reafon  why  bones  that  have 
long  lain  buried,  or  expofed  to  the  open  air,  will  not  by  didillation 
afford  the  animal  principles  \  viz.,  becaufe  either  by  the  moidure  of 
the  ground  they  are  attenuated  and  putrefied,  or  rendered  volatile 
by  the  a&ion  of  the  air  and  fun,  fo  that  they  all  fly  off  as  in  didil¬ 
lation,  and  leave  nothing  but  afhes  or  fixed  earth  behind.  In  the  lad 
place,  we  learn  from  our  prefent  procefs,  how  it  happens  that  flefli 
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boiled  too  long  will  not  afford  proper  nourifhment  to  the  body ;  whilfl 
the  decodion  or  gelly  thereof  becomes  exceedingly  nutrimental  * 
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PROCE  S  S  CIX. 

Exhibiting  the  manner  of  feparatmg ,  depurating,  and  rectifying 
the  ANIMAL  PRINCIPLES  of  the  preceding  pro - 
cejfes, 

*  ’  •  •  * 

The  prcceff.  i.  HE  water  which  rifes  firfl  in  the  diflillation  of  the  recent ,  pure ,  and. 

I  undigefled  parts  of  animals ,  whether  they  be  folid  or  fluid,  being  again 
difiilled  with  a  gentle  heat ,  in  a  very  clean  vefjel,  will  come  over  pure  and 
infipid ,  without  affording  any  thing  of  an  inflammable ,  oily,  or  faline  nature. 
(2.)  If  the  volatile ,  alkaline ,  oily  fpirit ,  which  comes  over  fecond ,  be  in  like 
manner  d  f  illed'  with  a  very  mild  heat ,  in  a  tail  gUif  with  a  (lender  neck , 
it  affords  a  white ,  pure ,  dry ,  volatile ,  alkaline  fait ,  and  leaves  a  quantity  of 
aqueous  phlegm  behind ,  with  fome  oil  floating  on  its  fur  face  ;  which  is  the 
thing  that  before  turned  the  fait  of  a  red  or  yellow  colour .  But  if  the  fpirit 
to  be  reElified  is  not  of  an  oily  nature ,  as  fpirit  of  fal- ammoniac,  for  iuflance, 
it  will  by  this  means  be  feparated  only  into  a  pure ,  volatile ,  alkaline  fait ,  and 
a  clear  water,  which  remains  at  the  bottom  of  the  retort.  (3.)  fhe  oil  which 
upends  third  in  the  diflillation  being  well  fhook  and  mixed  with  warm  water , 
imparts  a  copious,  alkaline  fait  thereto ;  and  at  the  fame  time  lofes  conjtdcrably 
of  its  own  acrimony  :  and  if  after  the  oil  is  thus  cleanfed ,  it  be  committed  to 
diflillation  in  a  glafs  retort ,  with  a  very  moderate  heat .  a  much  more  fib  tile  oil 
will  come  over ,  and  leave  a  quantity  of  terreflrial  matter  behind  it ;  and  thus, 
by  numerous  repetitions  of  the  operation,  it  would ,  like  a  vegetable  oil ,  be  at 
length  almcfl  totally  converted  into  earth .  (4*)  fhe  grofs,  ponderous ,  animal 
oil,  that  comes  loft  over  in  diflillation,  being  once  or  twice  reElified  in  the  man - 


*  The  reader  will  obferve,  that  all  thefe 
procefles  are  fuppofed  to  be  performed  upo 
the  parts  ot  found  animals,  which  enjoy'd  j 
perfect  ftate  of  heahh  and  mud  expert  tc 
find  a  confiderable  difference  in  the  pheno¬ 
mena,  and  tfferts  of  the  produrtions.  when 
the  like  experiments  are  made  upon  the  cor 
refponding  parts  of  morbid  animals.  .  It  were, 
therefore,  greatly  to  be  wifhed,  that  fome 


able  chemift  would  oblige  mankind  with  an 
exirt  analyfls  of  the  animal  folids  and  fluids, 
as  altered  by  the  various  dTeafes  whereto  we 
die  fubjert  :  which  being  compared  with  the 
fet  here  offered  the  world,  might  lead  us  into 
«  difeovery  of  the  cures  of  fuch  difeafes,  in  a 
more  certain  and  efftrtual  manner,  than  thofe 
who  are  not  chemical  phyficians  can  con¬ 
serve. 

ney 

2 


Procejfcs  upon  Animals.  221 

tier  juft  now  mentioned ,  alfo  depofites  an  earthy  matter  in  the  retort ,  and  becomes 
more  pure  and  light  j  approaching  in  its  colour ,  [cent ,  tajle ,  ejfeBs  to  the 
nature  of  the  former.  (5.)  T'he  fixed  earth  can  only  be  feparated  from  the  re¬ 
maining  black  and  unSluous  caput  mortuum,  by  calcination  in  an  open  firey  , 

which  will  gradually  conjume  and  drive  away  the  gr of s  oil  ;  and  by  frequent 
*  ablutions  in  fair  water  to  dijfolve  and  purge  it  of  its  fea  fait ;  by  which  means 
it  will  at  length  become  pure ,  white ,  and  perfectly  infpid. 

2.  This  procefs  fhews  us,  (1.)  That  water  is  the  fine  ft  and  mod  vo- Tj>e  d.°frinf . 
latile  part  of  all  the  animal  fluids  and  folids,  whilft  they  remain  in  aej  *  ll^ed 
healthy,  natural,  and  unputrefied  flate ;  and  not  capable  of  being  changed 
by  mixing  with  the  ether  principles,  or  of  receiving  any  thing  from 
them,  unlefs  it  be  a  fine  fulphureous,  and  fjrnewh.it  fetid  odour,  which 
feems  indeed  to  be  flrongly  2nd  intimately  imprefled  upon  it  ,•  and 
in  which  fubtile  fulphur  its  peculiar  nature,  or  diflinguifhing  pro¬ 
perty,  Teems  to  confifl.  (2.)  That  the  difiilled  fpirirs  of  animal  fub- 
ftances.are  nothing  but  a  Tolution  of  the  volatile,  animal  fait,  in  wa¬ 
ter,  joined  with  a  final’  proportion  of  the  lighter  oil,*  which,  however, 
being  lefs  volatile  than  the  fait,  this  is  raifed  before  it  in  gentle  diitil- 
lation :  whence  the  oil  comes  to  be  left  floating  on  the  top  of  the  wa¬ 
ter,  wherewith  it  will  not  readily  mix,*  the  water  now,  upon  a  fecond 
difcillation,  becoming  lefs  volatile  than  the  fait  or  oil,  tho  in  the  firfl: 
it  always  rifes  before  them.  This  folution,  or  mixture  of  three  of 
the  principles,  is  called  by  the  name  of  fpirit ;  not  that  it  is 
fimple  and  uncompounded,  as  the  principles  of  all  things  are  fuppofed 
to  be;  but  becaufe  it  is  volatile,  and,  like  inflammable  fpirit,  runs  in 
veins  or  rivulets  down  the  (ides  of  the  glafies  in  difiillation.  (3.)  That 
the  violent  acrimony  of  animal  oils  confifts  in  their  falts,  and  are  there¬ 
fore  made  more  mild  and  gentle  by  fhaking  them  with  warm  water, 
which  readily  imbibes  and  diflolves  thefe  falts;  leaving  the  oil  more  pure, 
and  almofl  wholly  convertible  into  fixed  earth.  Thus,  having  once  well 
depurated  a  pound  of  the  volatile  oil  of  human  blood,  I  did,  by  re¬ 
peated  difiillation  turn  the  bulk  of  it  into  a  terreflrial  fubflance,  in  the 
fame  manner  as  Mr.  Boyle  had  before  converted  vegetable  oils,  and  par¬ 
ticularly  the  oil  of  anifeeds,  into  a  like  matter  ;  as  himfelf  exprefl.y 
relates,  in  his  difeourfe  of  the  TrnnfmutabiLty  of  chemical  principles.  And 
therefore,  when  Helmont  tells  us,  as  he  does  in  his  Aurora ,  that  in  or¬ 
der  to  prepare  the  univerfal  medicine,  we  mod  diftil  over  the  oil  of 
human  blood,  fo  often  as  it  leaves  any  faces  behind  it,  he  either  com¬ 
mands  what  he  never  tried  himfelf,  or  elfe  delignedlv  irrpofes  upon  his 
reader,  and  means  no  more  than  that  He.  fiiall  obtain fuch  a  medicine 
at  Latter' Lammas for  tho  that  oil  be  aiflilled  ever  fo  many  times  over, 
it  will  flill  leave  a  faectilent  matter  behind  it.  (4.)  That  the  grofs,  ani¬ 
mal  oil  has  its  excefs  of  weight  above  the  former,  from  the  terreflrial 
matter  wherewith  it  is  united;  whence  it  will  fink  to  the  bottom  of 
the  other  liquid  principles,  before  its  redificat.ion  ;  which  frees  it  fr6m 
its  earthy  part,  whereby  it  was  made  to  appear  like  fluid  bitumen,  and 

renders. 
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renders  it  in  all  refpe&s  like  to  the  pure  oil  that  came  over  befo  re  it.  Whence 
we  may  venture  to  aflert,  contrary  to  the  common  opinion  of  chemifls, 
that  tho  there  appears  to  be  two  different  kiuds  of  oil,  contain’d  in  ani¬ 
mal  fubflances,  yet  in  reality  they  are  but  one,  and  differ  only  according 
to  the  quantity  of  earth  that  is  mixed  and  united  with  them  ;  of  which 
however  they  may  be  in  great  meafure  deprived  by  repeated  dift illation, 
performed  either  alone,  or  with  the  addition  of  clean  fand,  or  other 
convenient  matter.  And  indeed,  to  fpeak  flridtly,  there  is  but  one  fingle 
oil  in  all  nature.  (5  )  That  theearth  afforded  by  animal  fubflances,  is  the 
fame  with  that  afforded  by  vegetables  ;  no  difference,  upon  examination 
being  to  be  found  between  them,  unlefs  perhaps  that  the  earth  of  animals  is 
the  more  attenuated.  But  as  this  earth  has  no  particular  medicinal  virtue, 
any  more  than  the  water  which  firfl  comes  over,  whatever  be  the  fubjedl  it 
is  procured  from,  ’tis  manifefl  that  all  the  virtues,  or  fpecific  powers  of 
bodies,  as  well  vegetable  as  animal,  refide  in  their  oil,  or  fait ;  for  their 
fpirit,  as  we  faw  before,  is  no  more  than  a  compofition  of  thefe  two  with 
water. 

The  purification  3,  There  are  three  different  methods  of  depurating  volatile  falts;  the 

toUrifnts  ^  diflillation,  in  tall  narrow' neck’d  glaffes,  with  a  very  gentle  heat, 

as  before  mention’d,-  by  which  means  the  fait  will  become  more  white, 
volatile,  and  lefs  fetid ;  always  leaving  a  quantity  of  oil  behind-; 
fo  that  at  length  it  feems  to  be  wholly  refolv’d  into  pirre  oil,  and  a  faline 
matter  :  but  this  is  not  an  acurate  method  of  depurating  and  cleanfing  falts 
of  their  oil,  which  by  remaining  in  them,  tho  but  in  a  fmall  proportion, 
will  in  a  fhort  time  turn  them  yellow.  Another  w  ay  is  therefore  com¬ 
monly  ufed  to  effedl  this  depuration,  to  better  advantage  ;  and  this  con- 
fifts  in  w'ell  mixing  fix  times  their  own  quantity  of  dry,  pulverized  chalk 
along  with  them;  and  afterwards  fubliming  the  mixture  in  tall  veffels, 
but  wdth  a  gentle  heat ;  whereby  the  falts  will,  at  one  operation,  be  ren¬ 
dered  exceeding  white  and  flrong ;  for  the  oil  is  by  this  means  drank  into 
the  chalk,  and  kept  from  rifing  by  the  heat  which  carries  up  the  volatile 
fait.  And  this  method  is  kept  as  a  very  great  fecret  by  thofe  who  make  a 
living  of  depurating  the  volatile  fait  of  hartfhorn,  as  they  call  it.  Yet 
neither  does  this  perfectly  anfwer  the  intention ;  for  the  fait  thus  depura¬ 
ted,  will,  by  being  kept  for  fome  months,  at  length  change  yellow,  on  ac¬ 
count  of  a  fmall  proportion  of  fubtle  oil  brought  over  with  it  in  diflil- 
lation.  A  third  and  more  effeflual  way  has  therefore  been  invented  and 
publifhed  by  thofe  excellent  chemifts,  Cox  and  Slarey  in  the  Philofophical  Tran- 
Jattions  of  the  Royal  Society  at  London ;  which  indeed  is  the  befl  that  has  been 
hitherto  difcovered.  Their  method  is  upon  a  quantity  of  volatile  fait,  fub- 
limed  from  chalk,  to  pour  as  much  fpirit  of  fea-falt  as  will  ferve  to  faturate 
it,  or  till  the  eft'ervefcence  ceafes  ;  by  which  means  there  will  be  obtain’d 
a  kind  of  fal-ammoniac  ;  and  if  any  oil  remain’d  in  the  fait,  it  will  now 
be  feparated  by  filtring  the  mixture  to  drynefs  :  then  they  add  to  the 
dry’d  fait  an  equal  quantity  of  fait  of  tartar,  or  pot-afhes,  and  afterwards 
lublime  it. in  a  retort;  by  which  means  they  obtain  a  perfedlly  white. 
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dry,  fimple,  volatile,  alkaline  fait,  entirely  deprived  of  its  oil,  without 
confiderably  changing  its  nature ;  and  therefore  capable  of  being  long 
kept  without  changing  its  colour.  And  when  animal  falts  are  purified  in 
this  manner,  there  is  no  difference  at  all  obfervable  between  that  of  one 
fubftance  and  another,  or  between  thofe  afforded  by  the  different  parts 
of  the  fame,  or  different  animals,  either  in  colour,  tafle,  fcent,  or  ef¬ 
fects.  Thus  the  volatile  falts  of  urine,  blood,  bones,  horns,  hair,  &c.  ap¬ 
pear  to  be  perfe&ly  the  fame,  and  no  way  diftinguifhable  from  each  o- 
ther,  any  more  than  the  fix’d  falts  of  vegetables,  when  well  purged  of  their 
oil.  Whence  we  may  upon  juft  grounds  conclude,  that  there  is  in  nature  no 
more  than  one  certain,  determined,  pure  and  fimple,  volatile, alkaline  fait  *  ; 
and  that  all  the  difference  obfervable  in  different  parcels  thereof,  is  entire¬ 
ly  owing  to  the  different  proportion  of  oil  wherewith  they  are  ufually  fo  in¬ 
timately  mix’d  and  united,  that  it  is  exceeding  difficult  to  feparate  them  ; 
or  when  their  whitenefs  is  once  loft  to  recover  it,  and  make  it  permanent, 
by  repeated  diftillation,  or  the  particular  methods  of  depuration  before 
delivered.  Juft  as  we  fee  in  the  bones  of  a  skeleton,  which  tho  made 
perfectly  white  at  firft,  will  grow  yellow  with  time  ;  the  oil,  whereof  they 
were  not  entirely  deprived,  exuding  thro’,  and  changing  their  colour.  It 
is  therefore  certain,  that  the  water,  earth,  and  volatile  alkali  are  perfect¬ 
ly  alike  in  all  kinds  of  animal  fubftances ;  whofe  difference  confequently 
muft  be  owing  to  nothing  but  their  oil j  or,  to  fpeak  more  acurately,  to 
fomething  that,  in  a  very  fmall  quantity,  refides  therein,  which  may  pro¬ 
perly  enough  be  called  the  prefiding  fpirit,  and  may  be  wrafhed  from  it 
with  water,  as  we  formerly  obferved  of  the  diftinguifhing  fpirit  of  vege¬ 
tables.  The  faying  therefore  of  the  antient  adepts,  that  the  thing 
which  fets  the  difference  between  one  body  and  another,  is  the  fmall  J park 
predominant  therein,  proceeded  from  a  knowledge  of  nature  ;  and  holds 
equally  in  animal  as  w  ell  as  vegetable  fubftances. 

4.  The  fait,  purified  in  the  manner  above  delivered,  is  of  an  alkaline 
nature  ;  or  fuch  as  will  make  an  effervefcence  writh  all  the  known  acids, 
and  imbibe  almoft  twdce  its  own  quantity  thereof,  whereby  it  is  converti¬ 
ble  into  a  neutral  or  femi-volatile  fait,  like  fal-ammoniac :  and  thus,  if  when 
taken  into  the  body,  it  meets  w'ith  no  acid  falts  therein,  it  retains  its  own 
alkaline  nature,  and  operates  accordingly;  but  if  it  happens  to  unite 
it  felf  with  any  acid,  it  prefently  becomes  a  kind  offal-ammoniac,  and 
therefore  refills  putrefaction,  and  operates  by  fweat  and  urine ;  being  alfo 
cauftic  and  wonderfully  volatile.  The  fmalleft  degree  of  heat  will  caufe 
it  prefently  to  exhale  ;  as  may  be  tried  by  laying  it  upon  a  warm  metal¬ 
line  plate  ;  and  even  rifes  fooner  alcohol  than  in  gentle  diftillation.  For 
w  hich  reafon  it  aCts  lefs  forcibly  upon  the  folids  of  the  body,  than  fixt 


*  Confiderable  profit  has  been  made  by 
putting  off  the  volatile  falts  of  the  cheapeft 

5 


animal  fubftances,  for  thofe  of  the  dearer  5  as 


particularly  for  fait  ofhartfhorn,  fait  of  vipers, 
&c.  And  it  would  be  well  if  all  the  frauds  of 
the  trading  cbemifts  were  as  innocent  as  this, 
i  falts, 
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falts,  whofe  property  it  is  to  penetrate  deep,  and  kick  fak  in  the  parts 
they  kimulate  ,•  iince  upon  being  receiv’d  into  the  komach,  and  intekines, 
it  muk  immediately  by  the  heat  thereof  be  continually  receded,  and  beat  a- 
way  from  the  fides  toward  the  cavity  :  fo  that  it  is  not.  at  all  pro¬ 
bable,  that  it  fliould  ever,  like  fix’d  alkali,  pafs  thela&eals;  but  only  aft 
upon  the  prima  via,  by  the  efiluvia  into  which  it  is  rais’d  with  a  mo¬ 
derate  warmth.  It  is  however  a  powerful,  kimulatin y,  aperient,  diure¬ 
tic,  fudorific,  and  refolving  medicine;  capable  alfo  of  promoting  infenfible 
perforation,  and  of  entring  into  the  lungs,  nokrils,  and  cavities  of  the 
head,  and  mouth,  in  the  form  of  invifible  efiluvia,  and  of  there  kimulating 
the  membranes,  and  altering  the  kate  of  the  perfon,  either  for  the  better 
or  worfe.  Its  cauftic  virtue  is  fo  great,  that  being  externally  applied  to 
the\flefh,  it  eats  or  burns  it  like  fire;  but  in  order  to  make  it  have  this 
effed,  it  muk,  as  we  have  formerly  faid,  be.  covered  with  oiled  bladder,  or 
the  like,  to  determine  its  force  downwards,  and  hinder  it  from  flying  a- 
way  by  the  heat  of  the  body.  But  if  managed  in  this  manner,  it  will 
have  a  krong  and  fudden  effe'd,  fo  as  in  a  little  time  to  make  an  iffue,  or 
take  off  the  hardek  warts,  or  excrefcencies  in  the  eyes,  as  I  have  fre¬ 
quently  experienced;  and  perhaps  too  the  fame  might  likev ife  be  of 
fervice  in  fchirrousand  cancerous  tumours.  Theufe  of  thisfalt,  by  way  of 
odour,  is  alfo  excellent  when  any  vifcous  matter  or  mucus  cpprefl'es  the 
membranes  of  the  nokrils,  or  is  lodged  about  the  cffa  frontis ,  os  fpbenoides,&cc. 
but  if  the  membranes  fhould  already  be  too  bare,  its  caukic  quality  might 
here  render  it  very  prejudicial,  no  lefs  than  if  it  were  taken  at  the  mouth:  * 
and  indeed  ’tis  eafy  for  the  fcent  thereof,  too  frequently  or  too  copi- 
oufly  received  at  the  nofe,  to  corrugate,  inflame,  or  corrode  the  tender 
fubkance  of  the  lungs,  and  caufe  a  gangrene  of  the  part,  a  peripneumo¬ 
nia,  fuffocation,  ora  phthifis.  It  is  therefore  a  pernicious  cukom  of  the 
ladies,  and  efpecially  of  thofe  who  have  weak  and  tender  lungs,io  be  perpe¬ 
tually  knelling  at  their  pocket-bottles,  filled  with  this  pungent,  volatile, 
alkaline  and  caukic  fait.-  In  its  other  virtues  and  refpe&s,  this  volatile 
fait  perfectly  refembles  the  fix’d  kind,  obtained  from  vegetables  by  calci¬ 
nation.  And  indeed  the  only  difference  betv  een  them  is,  that  the  one 
is  volatile,  and  the  other  fixed  in  the  fire ;  this,  when  rendered  vola¬ 
tile,  feeming  to  conkitute  the  very  fame  fpecies  of  fait  with  the  other. 
Whence  we  may  conclude,  that  fixed  and  volatile  falts  are  but  one  and 
the  fame  thing  at  the  bottom  :  the  fixed  fait  of  vegetables  being  thus 
volatilized  by  the  power  of  circulation,  or  other  forces  refiding  in  ani¬ 
mal  bodies,  afier  the  manner  of  putrefa&ion  ;  whereby  vegetables  them- 
felves  are  made  dire&Iy  to  afford  no  fix’d,  but  only  a  volatile  fait. 

5.  Animal  oils, before  their  rectification, are  of  an  exceeding  adhefive  or 
glutinous  and  acrimonious  nature,  on  account  of  the  faline  and  terrekrial 
parts  mixt  along  w  ith  them,  and  the  fire  that  is  impreffed  thereon.  But  if 
by  re&ification,  or  repeated  ablutions  in  warm  water,  they  are  once  freed 
from  their  acrimony,  or  fait,  they  lofe  their  caukic  quality:  and  if  the 
earth  be  entirely  taken  aw'ay,  they  remain  no  longer  adhefive;  but  be¬ 
come 
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come  more  pure,  fubtile  and  penetrating ;  whence,  tho  being  applied  to 
the  skin,  they  would  before  this  depuration  inflame,  corrode,  or  even 
caufe  a  gangrene  of  the  part ;  they  now  become  of  a  mild  and  innocent 
nature.  And  this  will  fhew  us  that  we  ought  not  to  be  too  liberal  in 
the  internal  ufe  of  unredtify^d  oils,  becaufe  of  the  fait  wherewith  they 
abound ;  which  might  eaiily  render  them  corroftve  to  the  ftomach,  purfe 
up  the  veflels  thereof,  or  burn  its  coats,  as  it  were,  to  a  cruft. 

PROCESS  CX. 

\ 

Shewing  that  animal  alkaline  fpirits  will  coagulate  with  alco¬ 
hol \  and  give  the  offa  alba  of  Helmont. 

I.  '0  a  proper  quantity  of  a  'volatile ,  animal,  alkaline  fpirit,  that  is  well TJ:e  p/oetfs. 

1,  purged  of  its  oil ,  Jaturated  with  fait,  and  contained  in  a  glafs  vef- 
fel  firfi  made  exceeding  cold  and  dry ,  add  an  equal  proportion  of  pure  alcohol ,  in 
a  place  where  the  air  likewife  is  'very  cold  ;  then  where  the  two  tranfparent  li¬ 
quors  touch  each  other,  there  will  immediately  he  formed  a  plate  of  folid  opake 
matter  :  but  if  the  containing  vial  be  /hook,  the  whole  mixture  will  infiantly 
unite  and  coagulate  together  into  a  white  folid  mafs  ;  which  may  again  be  liquified 
by  the  leafi  degree  of  heat ;  but  in  its  flate  of  coagulation  cannot  be  made  to  fall 
out  at  the  mouth  of  the  glafs. 

2.  ^This  experiment  will  not  fucceed  unlefs  the  alcohol  be  perfe&ly 

clear’d  of  all  aqueous  particles,  and  the  volatile  alkali  be  thorowiy  depu-  TfpuccniT*  * 
rated,  and  rich  in  fait.  Upon  which  account  it  has  by  fome  been  treat¬ 
ed  as  a  mere  fi&ion  of  Helmont,  who  pretends  to  the  invention,  tho 
“without  difpute  Raymond  Lully  deferibed  it  long  before  his  time  :  but  the 
thing  fucceeded  not  in  their  hands  for  want  of  due  attention  to  the  re- 
quifites.  The  alkaline  fpirit  contains  fait  enough  for  this  purpofe,  when 
fome  quantity  will  lie  undilfolved  at  the  bottom  thereof,-  and  if  the 
fame  be  well  freed  from  its  oil,  and  the  alcohol  be  alfo  pure,  fuccefs  will 
attend  the  experiment. 

3.  The  produdion  or  coagulum  of  this  procefs  is  a  wonderfully  vo\&- Nature  of  tbe 
tile  and  perfect  foap;  the  alcohol  being  a  raoft  fubtile  oil,  and  the  other  troiilltton' 
fpirit  containing  an  alkaline  fait,  fo  highly  attenuated  as  to  become  ex¬ 
ceeding  volatile.  The  virtues  and  ufes  of  the  mixture  may  therefore  be 
underftood  from  what  we  formerly  faid  of  foap;  only  in  this  cafe  the  in¬ 
gredients  are  much  more  volatile  than  in  the  other  foaps.  By  repeated 
diftillation  thefe  two  fpirits  may  be  intimately  united  ,-  upon  w  hich  their 

fait  will  fhoot  into  cryftals,  confifting  of  thin  flat  plates ;  yet  remain  in- 
ftantly  feparable  again  by  the  admixture  of  acids;  tho  the  whole  mixture 
is  at  the  fame  time  of  an  alkaline  nature. 

F  f 
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4.  This  experiment  fhews  us  that  the  moft  fluid  and  volatile  bodies  in 
the  known  world  may  be  inflantly  turn’d  to  folids,  by  nothing  more  than 
bare  mixture  j  which  a  perfon  could  fcarce  believe  without  the  immedi¬ 
ate  teftimony  of  his  fenfes.  Here  likewife  we  have  an  inftance  of  the 
great  attractive  power  there  is  between  volatile  fait  and  volatile  oil  ;  as 
we  formerly  faw  it  betwixt  alcohol  and  fix’d  alkali  in  the  preparation  of 
Helmont's  tinfture  of  fait  of  tartar.  But  notwithstanding  the  Arid  union  of 
the  fait  and  alcohol  in  this  coagulum,  it  has  no  pretence  for  being  Hel - 
mom's  Alkahefiy  as  Starkey  imagined  }  becaufe  it  may  fo  eafily  be  deftroy- 
ed  by  acids,  or  by  water. 


Chemical  History  of  VOLATILE 
OILT  SALTS,  made  by  means  of 
fal-ammoniac. 

PROCESS  CXI. 

Exhibiting  the  production  of  Jimple  SAL  VOLATILE 

OLEOSUM. 

1.  r  |  twenty- four  parts  of  pure  alcohol ,  add  one  part  of  any  difliHed  aro- 

R  matic  oily  as  of  rofemary ,  for  inflance  ;  mix  them  together  into  a  liquid 
quinteffence ;  and  afterwards  flake  with  them  twenty  five  parts  of  highly  reftified 
fpirit  of  fal-ammoniac,  and  immediately  there  will  be  made  a  coagulum ,  as  in 
the  preceding  procefs ;  which  being  once  or  twice  gently  difiilled  over  in  a  retort , 
till  the  dry  volatile  fall  flicking  to  the  fides  of  the  veffels  begins  to  diffolvey  gives 
a  Jimple  fal  volatile  oleofum,  or  a  volatile ,  faline  and  oily  liquor. 

2.  This  fal  volatile  may  be  varied  at  pleafure,  by  the  ufe  of  parti¬ 
cular  eflential  oils  j  the  fame  proportion  being  always  obferved',  and 
the  two  other  ingredients  remaining  the  fame.  Thus  there  may  be 
made  a  fal  volatile  of  cinnamon,  citron-peel,  &c.  the  liquor  taking  its 
denomination  and  particular  virtues  from  the  eflential  oils  of  thofe 
vegetables.  And  as  the  alcohol,  the  diftilled  oil,  and  the  fpirit  of  fal- 
ammoniac  are  evidently  united  in  this  liquor,  it  has  by  fome  been  called 
the  lefler  animal  elixir. 


PRO 
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Shewing  the  manner  of preparing  compound  SAL  VOLATILE 

OLEOSUM. 

i.TV  yT  IX  together  equal  parts  of  any  compound  Spirit  of  aromatic  •vegetables  ,77;*  pocefs. 

X  ▼  X  rind  the  rectified  Spirit  of  fal- ammoniac 9  and  difiil  them  over  twice 
or  thrice  with  a  gentle  heat  in  a  glafs  retort ,  carefully  luted  to  its  receiver  ; 
and  what  comes  over  is  a  compound  fal  volatile  oleofum  ;  the  difiillation  being 
continued  till  the  fait  adhering  to  the  glafs  jufi  begins  to  diffolve. 

2.  The  defign  of  the  procefs  might  likewise  be  effected  with  a  mixture  Varied, 
of  different  efl'ential  oils,  as  well  as  compound  fpirits ;  fo  as  to  yield  a 
fal  volatile  of  any  medicinal  virtues  that  fhall  be  required.  But  if  a  dry 
aromatic  fait,  without  any  volatile  fpirit,  be  the  thing  in  view  j  no  alco¬ 
hol  need  be  added,  and  only  a  proper  proportion  of  efl'ential  oil  poured  to 
the  dry  fait  before  obtained  :  then  the  operation  being  performed  in  the 
gentle  manner  above  mentioned,  a  dry,  white,  aromatic  faponaceous 
fait  will  fublime  and  adhere  to  the  fides  of  the  glades.  And  thus  all  thofe 
commonly  called  by  the  name  of  Englifi  falts  are  constantly  prepared  *.  * 


PROCESS  CXIII. 

Exhibiting  the  ?nethod  of  procuring  fpecific  SAL  VOL  AT  I L  E 
OLEOSUlVI;  by  an  example  in  that  of  LA  VENDER. 

I .  *0  four  ounces  of  recent  lavender  flowers ,  add  twenty-four  ounces  ofTI>e  pocefs, 

X  rectified  fpirit  of  wine ,  two  ounces  of  fal- ammoniac,  and  an  ounce  of 

fait  of  tartar.  Put  them  together  into  a  glafs  retort ,  and  carefully  lute  it  to  a 
large  receiver ,  and  difiil  with  fuels  a  degree  of  fire  as  will  juft  ferve  to  make 
the  matter  boil ;  upon  which  there  will  arife  a  volatile  fait,  in  a  dry  form,  pof- 
feffed  of  the  fpecific  virtue  of  the  plant  ;  and  afterwards  a  fpirit  of  the  fame 
nature  therewith,  which  is  to  be  drawn  off  till  the  phlegm  begins  to  rife,  fo  as 
to  diffolve  the  dry  fait ;  and  then  the  operation  is  to  ceafe.  But  if  what  thus 
comes  over  be  poured  back  upon  a  parcel  of  frefh  flowers,  the  medicine  will 
thereby  be  made  the  more  efficacious. 

2.  If  inltead  of  lavender  any  other  aromatic  vegetable,  of  known  fpeci- 
fic  or  medicinal  virtues  be  here  made  ufe  of,  its  fal  volatile  oleofum  may^/v r  of  mtdi- 
in  like  manner  be  obtained,  under  the  particular  name  thereof.  And cine-  . 
thus  may  be  made  the  fal  volatile  of  rue,  which  is  a  good  antihyfteric ; 
of  favin,  &c.  which  powerfully  adifts  in  expelling  the  foetus,  or  forward- 

*  Thefe  are  the  volatile  falts  which  the  la-  I  and  ufually  by  foreigners  termed  Englifi  fairs, 
dks  generally  carry  in  their  pocket-bottles ;  | 
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ing  delivery;  or  of  opium,  which  has  the  power  of  ftupifying  almofi: 
inftantaneouHy.  And  fo  the  fal-volatile  of  other  vegetable  productions  may 
be  made  to  participate  of  their  medicinal  virtues. 

PROCESS  CXIV. 

>  »  a 

Exhibiting  the  extemporaneous  manner  of  producing  SALVO- 

LATILE  OLEOSUM. 

The  froccfs.  i.  Tj  Educe  equal  quantities  of  pure  fait  of  tartar ,  and  f al- ammoniac  to 
X\  powder ;  put  them  into  a  clean  glafs  vejfel ,  and  pour  upon  them  twelve 
times  their  own  weight  of  well  reft i fed  fpirit  of  wine ,  and  half  as  much  of 
any  effetitial  aromatic  oily  or  a  mixture  of  feveral  kinds  thereof  as  of  either  of 
the  falts ;  fake  them  all  well  together ,  and  the  fixed  alkali  will  immediately  vo¬ 
latilise  the  alkaline  part  of  the  fal- ammoniac ;  whilfi  it  drinks  in  the  aqueous 
moiflure  of  the  fpirit  of  wine :  whence ,  of  courfey  the  purer  fpirit,  the  ejfential 
oily  and  the  volatile  fait  will  direBly  be  united  into  a  fal  volatile  oleofum. 
fsiftovy  of  the  2.  The  firft  who  wrote  of  thefe  volatile  falts  was  Bafil  Valentine ;  but 
production.  ke  delivered  himfelf  obfcurely  upon  the  fubjeCt.  Helmont  afterwards 
treats  of  them  in  his  book  of  the  Stone;  where  he  is  large  upon  the  vola¬ 
tile  fait  of-  urine.  But  Sylvius  was  the  firft  phyfician  that  introduced 
them  into  medicine  ;  and  he  recommended  them  fo  earneftly,  as  an  univer- 
fal  remedy,  that  it  gave  occafion  to  fell  them  at  a  very  exorbitant  price. 
After  Sylvius ,  Tachenius  prepared  a  volatile  fait  of  vipers,  and  valued  it  • 
highly  as  an  admirable  remedy  againft  the  flone  and  gravel :  and  in  a 
jfiiort  time  after,  thefe  volatile  falts  were  every  where  in  general  ufe  and 
eifeem. 

its  medicinal  3.  All  thefe  kinds  of  fal  volatile  oleofum  are  mod  properly  employed  in 
uhf‘  fuch  diftempers  where  any  acid  humor  is  to  be  corre&ed,  any  thing 

vifcid  or  tenacious  to  be  attenuated,  or  any  thing  coagulated  to  be  re- 
folved;  where  heat  is  to  be  increafed,  the  -flrength  recruited,  or  fluggifh 
motions  to  be  quickened.  Which  gives  to  fee  how  noble  a  medicine  they 
are  in  abundance  of  chronical  difeafes,  proceeding  from  a  vifcid,  cold  or 
acid  caufe  ;  as  particularly  in  the  acid  fcurvy,  and  the  acid  gout.  But,  on 
the  contrary,  in  acute  cafes,  when  an  alkaline  corruption  refides  in  the 
body,  and  the  blood,  or  oils  thereof  are  already  broke  too  fmall,  it  is 
very  unfafe  to  life  them,  as  being  here  of  a  very  poifonous  and  pernicious 
nature.  They  muff  therefore  be  carefully  avoided  in  cafe  of  a  phthifisy 
where  there  is  a  difpofition  to  bloody  urine,  or  the  like;  and,  in  gene¬ 
ral,  wherever  the  falts  of  the  body  are  of  an  alkaline  nature,  or  tending 
to  putrefa&ion.  When  their  ufe  is  proper,  they  are  tr.ken  to  beft  advan¬ 
tage,  in  a  confiderable  dofe,  feveral  times  in  the  day,  along  with  a  glafs  of 
generous  v  ine.  To  preferibe  them  after  the  vulgar  manner,  in  the  quan¬ 
tity  of  a  few  drops,  is  doing  little  to  the  purpofe  :  they  tmift  be  given 
by  a  dram  at  a  time;  fo  that  a  whole  ounce,  may,  in  cafes  of  neceflity,  be 

taken 
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in  a  day,  if  we  would  expect  to  reap  the  benefit  thereof.  And  in  this  manner 
I  have  prefcribed  them  with  good  fuccefs.  But  if  the  internal  parts  of  the 
body  are  to  be  altered  or  impregnated  with  their  virtue,  they  ought  to  be  ta¬ 
ken  upon  an  empty  ftomach,  drinking  a  draught  of  fome  warm  liquor 
upon  them,  whilft  the  patient  remains  in  bed,  or  ufing  gentle  exercife 
after  he  rifes,  fo  as  to  caufe  a  light  appearance  of  fweat  upon  his  bo¬ 
dy,  or  at  lead  a  difpofition  thereto.  They  are  likewife  frequently  ufed 
externally,  and  may  be  readily  made  into  a  dry  form  for  fmelling-bottles, 
by  a  gentle  fublimation  in  tall  glafles;  and  thus  they  powerfully  ftimu- 
late  the  nerves,  and  recover  from  epileptic  and  hyfleric  fits.  But  when 
applied  too  frequently  to  the  nofe,  they  may  prejudice  the  lungs,  or  mem- 
Irana  Schneideriana .  7'hey  alfo  make  an  excellent  potential  cautery  ;  be¬ 
ing  applied  to  any  part,  and  covered  with  a  piece  of  bladder  to  prevent 
their  exhalation.  And  laftly,  they  admirably  ferve  to  difcufs  and  refolve 
hard  tumors ;  being  diluted  with  a  large  proportion  of  water,  and  ufed 
in  the  way  of  fomentation;  provided  there  are  nofigns  of  putrefadion  in 
the  body.  Hence  it  is  evident,  that  the  ufe  of  thefe  falts  is  indeed 
very  extenfive,  tho  not  fo  univerfal  as  fome  have  thought  it,  or  as  their 
extravagant  commendations  would  perfuade  one. 


Chemical  History  of  the 

BLOOD. 


WE  have  now  feen,  in  a  competent  number  of  feled  examples,  the  Introduction  to 
refolution  of  all  the  animal  folids  and  fluids,  of  what  principles  2etbb[0b0fory °f 
they  are  compofed,  and  what  medicines  they  afford  by  compolition.  No¬ 
thing  more  remains  to  be  done  in  this  fecond  part,  which  treats  of  the 
animal  kingdom,  than  to  fhew  what  phenomena  or  changes  are  produ¬ 
cible  in  the  blood,  by  means  whereof  all  the  parts  of  animals  are  repaired* 
upon  mixmg  it  with  the  productions  of  our  preceding  procefles,  or  the 
more  adive  principles  of  bodies  ;  as  particularly  with  alcohol,  oil,  w  ater, 
and  different  kinds  cf  fait.  This  knowledge  is  fo  requifite  to  a  phyfician, 
that  it  isimpoflible  he  fhould  ever  underhand  the  effeds,  or  explain  the 
operation  of  medicines  without  it.  To  make  thefe  experiments  with 
the  greatefi  advantage,  it  feems  moft  proper  to  chufe  the ferum  rather  than 
the  cr a ff amentum  of  the  blood,  or  the  mixture  of  them  both  as  they  come 
from  the  vein;  for  the  effeds  will  be  nearly  the  fame  in  both,  but  the 
firum  is  muchthe  more  commodious  for  experiments. 
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PROCESS  CXV. 

Exhibiting  the  phenomena  of  the  BLOOD  upon  mixing  with 
'various  forms  of  falls,  and  oils ,  by  particular  experiments 
made  on  the  Serum. 


i  .  T?  XPO  S  E  any  quantity  of  healthy  bloody  newly  extracted  from  the  veiny 

I*  i  for  the  fpace  of  twenty  or  thirty  hours  to  the  open  air,  in  a  clean  vef- 
felj  and  it  will feparate ,  as  it  cools ,  into  two  different  parts ,  a  light  yellowifl) 
liquor ,  or  ferum ,  and  a  red ,  congealed  mafs,  or  craffamentum,  that  when  fepa- 
rated  from  the  Jides  of  the  veffel ,  appears  like  an  ifland  in  the  ocean ,  and 
finks  to  the  bottom  of  the  ferum  * ;  which ,  being  decanted  clear 9  and  mixed  with 
a  proper  proportion  of  warm  water ,  to  reduce  it  to  the  fame  degree  of  heat  it 
had  in  the  body ,  will,  by  being  fever  ally  mixed  with  the  following  materials , 
afford  the  following  phenomena* 

2.  Upon  putting  together  equal  quantities  of  the  ferum  of  healthy  human  blood, 
prepared  in  the  manner  above-mentioned,  and  the  oil  of  tartar  per  deliquium, 
the  ferum  appears  rather  coagulated  than  made  thinner ,  and  its  colour  imme¬ 
diately  changes  to  whitijh  ;  an  alkaline  vapour  arifing  from  the  mixture :  which 
fhews  us  the  effeSl  of  fixed  falts  upon  the  blood. 

3 .  If,  in  like  manner,  the  fame  proportion  of  the  pure  and  ftrong  fpirit  of 
fal- ammoniac  be  mixed  with  the  ferum,  it  will  be  diluted  or  thinned  indeed, 
but  fcarce  difcover  any  alteration  in  its  fcent  or  colour.  'Thus  alfo,  the  like 
proportion  of  the  firongefi  and  mo'fl  fiery  fpirit  of  the  fame  fait,  difiilled  with 
quick-lime ,  dilutes  the  ferum ,  tho  it  neither  alters  the  colour,  nor  makes  any 
effervefcence  therewith ;  but  gives  it,  however ,  an  acrimonious  tafte .  And  the 
fame  holds  good  of  the  reElified  fpirit  of  digefled  urine  :  whence  we  are  given 
to  fee  the  different  effeSls '  of  fixed  and  volatile  alkalies  upon  the  blood. 

4.  Add  to  the  firfi  mixture ,  viz.  that  of  oil  of  tartar  with  the  ferum,  any 
quantity  of  fpirit  of  vitriol ,  and  there  will  arife  a  flrcng  effervefcence  and  expan¬ 
sion  ;  but  it  will  fcarce  return  to  its  former  fluidity.  The  fame  fpirit  being 
poured  to  the  fecond  mixture ,  that  with  the  pure  fpirit  of  fal  ammoniac , 
affords  the  like  phenomena.  But  if  fpirit  of  vitriol  be  added  to  the  third ,  that 
with  the  fiery  fpirit  of  fal-  ammoniac,  it  makes  no  manner  of  effervefcence  ;  but 


*  If  there  be  numerous  air-bubbles  in  the 
fibrous  part  of  the  blood,  as  fometimes  is  the 
cafe,  it  will  not  readily,  or  perhaps  not  at  all, 
fink  below  the  ferum ;  the  difference  of  their 
fpecific  gravity  being  not  very  considerable : 
which  has  given  occafion  to  fome  miftakes 
about  this  matter.  To  fay  the  truth,  it  feems 
to  have  been  little  confidered  that  the  blood 
of  different  perfons  may  differ  as  to  its  gra¬ 
vity  •,  vvhilft  we  look  upon  blood,  in  the  gene¬ 
ral,  as  a  certain  immutable  fluid,  that  is  .con- 


ftantly  of  the  fame  weight  ;  tho  the  fpecific 
gravity  of  no  fluid  is  abfolutely  the  fame  for 
any  two  fucceffive  moments,  and  differs  with 
the  feafons  of  the  year,  heat  and  cold,  the 
time  of  the  day,  c/c.  and  fo,  in  particular,  does 
the  blood  with  the  feveral  ftages  of  life,  changes 
of  the  body,  difeafes,  and  numerous  other  cir- 
cumfl:3nces  :  whence  it  fhould  feem  that  gene¬ 
ral  conclufions  ought  not  to  be  haftily  drawn 
about  this  matter. 
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fuffers  it  to  remain ,  as  it  were,  in  its  former  ftate.  And  la  fly ,  upon  adding 
the  fame  fpirit  of  vitriol  to  the  mixture  cf  fpirit  of  urine  and  ferum ,  the  cffefl 
will  be  the  fame  as  in  the  mixture  of  the  ferum ,  the  pure  fpirit  of  fell- ammoniac,, 
and  fpirit  of  vitriol;  excepting  that  the  infpiffation  is  not  fo  Jlrong. 

5.  But  if  the  fpirit  of  vitriol  be  added  to  pure  and  unmixed  ferum ,  it  will  be 
inftantly  coagulated ,  and  turned  white  thereby ,  as  if  it  had  been  boiled  at  the 
fire :  and  then  the  addition  of  oil  of  tartar  makes  a  violent  effervefcence.  The 
fpirit  of  fea-falt  makes  a  perfeEl  coagulation  of  the  ferum ;  but  with  very  diffe¬ 
rent  pbanomena  from  thofe  occafioned  by  the  acid  of  vitriol :  and  the  addition 
of  oil  of  tartar  caufes  a  con (ider able  effervefcence ;  at  the  ceffation  whereof  the 
fea-falt  is  regenerated  from  its  fpirit .  The  fpirit  of  nitre  inffantly  makes  a 
firong  coagulum  of  the  ferum ,  in  the  fame  manner  as  oil  of  vitriof  and  yields' 
a  copious  effervefcence  upon  the  affujion  of  oil  of  tartar  ;  after  tlyedif appearance 
whereof,  the  nitre  is  found  to  be  regenerated.  On  the  contrary ,  flrong  fpirit  of 
vinegar  greatly  dilutes  the  ferum  ;  and  the  affujion  of  oil  of  tartar  here  cannot 
make  any  effervefcence,  but  coagulates  the  mixture. 

6.  A  folution  of  fea-falt  in  water  caufes  no  change  of  colour  in  the  ferum 
of  the  blood,  but  diffolves  its  texture  a  little ;  tho  without  caujing  any  effer¬ 
vefcence.  And  the  like  folutions  of  fal- gem ,  borax,  nitre,  and  fal- ammoniac, 
do  much  the  fame ;  except  that  borax  caufes.  no  alteration  in  the  texture  of  the 
ferum.  But  Glauber**  fait ,  or  that  which  in  England  goes  by  the  name  of 
'Effom-falt,  inffantly  makes  a  flrong  coagulum  thereof  and  turns  it  white,  as 
if  oil  of  vitriol  had  been  mixed  thorewith. 

7.  The  affujion  of  fal  volatile  oleofura  coagulates  the  ferum  on  account  of 
the  alcohol  it  contains ;  after  which,  the  addition  of  oil  of  vitriol  makes  only  a 
moderate  effervefcence  therewith.  And,  indeed,  all  faponaceous  fubftances ,  which 
are  a  mixture  of  oil ■  and  alkaline  fait,  thin  the  blood,  without  caujing  any 
effervefcence  ;  tho  of  oil  it  felf  be  added  thereto ,  it  prevents  its  mixing 
with  water :  but  the  tinBure  of  fait  of  tartar,  prepared  with  the  purefi  alcohol, 
and  the  ftrongefl  fixed  alkali,  being  mixed  with  the  ferum,  prejerves  it  in  a 
neutral  ftate ;  for  the  alcohol  tends  to  coagulate,  and  the  alkali  on  the  contrary 
to  diffolve  it,  whence  it  becomes  neither  thicker  nor  thinner  thereby - 

8.  From  the  preceding  particulars,  we  may  draw  this  general  con -The  iomine 
clufion,  that  the  thing  which  ftrongly  coagulates. the  blood  in  the  hu- 

man  body  is  of  an  acid,  and  not  of  an  alkaline  nature ;  fince  all  acids,  <*«>„  Ldtfffe- 
except  vinegar,  are  found  to  coagulate  it,  and  all  alkalies  to  diflclve  it/^0"0/  tbe 
out  of  the  body*  Whence  we  may  learn,  that  it  was  rightly  judged  ofCi°n°eSt  y  ™e  '* 
Hippocrates,  tho  he  has  been  blamed  for  it,  to  preferibe  the  ufe  of  vi¬ 
negar  in  ardent  fevers,  and  all  diflempers  proceeding  from  a  lentor 
in  the  blood,  or  where  it  was  requifite  to  diffolve  or  dilute  it.  And 
indeed  vinegar  appears  to  contain  one  of  the  mod  innocent  acid  falts  in 
nature.  But  M.  Hbmberg  tells  us  in-  the  Memoirs  of  the  Royal  Academy 
of  Paris ,  that  the  fpirit  thereof  concentrated,  or  reduced  to  its  greatefr 
ftrength,  wifi,  indead  of  diffolving,  really  coagulate  the  blood.  And 
this  I  will  not  deny  to  be  true  ;  for  I  am  fenfible,  to  fpeak  ftrifH.y,.  that 
acid  falta  dernot  coagulate  the.  blood  merely  on  account  of  their  acidity. 


3 


232  ProceJJes  upon  Animals. 

•  but  by  their  aufterity,  or  conftringing  power,  which  prefles  or  deter¬ 
mines  the  liquor  they  are  mixed  with  to  a  folid  form  ;  and  which  the 
vinegar  may  acquire  by  the  operation.  We  fee,  however,  that  the 
dired  method  to  diflolve  or  thin  the  blood  in  the  body,  is  by  the 
ufe  of  alkalies  ;  which  for  that  purpofe  need  not  be  of  the  ftrongeft 
or  moll;  fixed  kind,  which  might  fometimes  prejudice  the  finer  canals 
by  their  corrofive  property  ;  but  fuch  medicines  as  the  tartarized,  or 
regenerated  tartar,  the  folution  of  the  fal  Tacbenii ,  or  the  like,  may  be 
fafely  and  advantageoufly  ufed  in  cafe  of  coagulated  juices :  for  thefe, 
at  the  fame  time  that  they  diflolve,  improve  the  colour  of  the  blood, 
and  render  it  more  florid  and  healthy.  On  the  other  hand,  it  mufl: 
be  obferved,  that  the  exhibition  of  acids  may  frequently  prove  preju¬ 
dicial,  and  efpecially  in  inflammatory  fevers,  by  increafing  the  lentor 
or  vifcidity  of  the  blood  and  juices,  which  by  caufing  obftru&ions  in 
the  fmaller  veflels,  give  rife  thereto ;  tho  fome  are  fo  ignorant  as  to 
imagine  that  acid  falts  have  the  power  of  fufing  rather  than  coagulating 
the  humors,  and  caufing  obftru&ions.  But  we  maybe  certain,  that  hot 
water,  aqueous  folutions  of  vitriol,  allura,  fait  of  fteel,  fugar  of  lead, 
alcohol,  and  all  acid  fpirits,  vinegar  alone  excepted,  thicken  and  coagu¬ 
late  the  blood  ;  and  on  the  other  hand,  that  cold  or  luke-warm  wa¬ 
ter,  aqueous  folutions  of  fea-falt,  fal-gem,  nitre,  borax,  fal-ammoniac, 
regenerated  tartar,  and  all  alkaline  fpirits  and  foaps,  under  which  vi¬ 
negar  may  well  enough  be  included,  as  containing  a  fait  and  oil  dri&ly 
united,  liquify  and  diflolve  the  fame. 


SECT. 
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SECT.  ILL 

Exhibiting  a  Courfe  of  Processes  upon 
Fossils;  the  mojl  irrefoluble  and  inor- 
ganical  Clafs  of  Bodies. 

Chemical  History  of  FOSSIL 

SALTS. 


ETALS,  tho  the  mod  fimple  of  mineral  bodies,  are  of  a  introdnifion  to 
lefs  tradable  nature  than  foffil  fairs,  and  cannot  be  chemically  tkekijtopof 
treated  without  their  affiftance ;  for  which  reafon  we  are^!  ■*'" iTS‘ 
obliged  to  open  this  Sedion  of  procefles  upon  foflils  with 
thofe,  as  preparatory  to  our  examination  of  metalline  bo¬ 
dies  ;  and  in  particular  with  that  fait  which  participates  leaft  of  a  foflil  • 
nature,  or  appears  a  kind  of  neuter  in  the  three  kingdoms  ;  viz.  nitre , 
or  f alt-pet  re. 


• _ 

Chemical  History  ofNITRE. 


THERE  are  generally  reckoned  three  different  origins  of  nitre: 

for  firft,  it  is  found  in  lime-ftones,  or  the  mortar  of  old  build¬ 
ings  j  fecondly,  it  is  dug  up  in  a  fat  foil,  as  in  Sumatra ,  or  particular 
parts  of  the  Eafi-lndies  ;  and  laftly,  it  is  met  with  in  thofe  places  where 
large  quantities  of  the  excrement  and  urine  of  fuch  animals  as  ufe  no 

G  g  .  fea- 


Ongin  of  nitre. 
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fea-falt,  have  long  been  laid.  It  may  likewife  be  obtained  by  mixing 
fixed  alkali  with  a  final)  proportion  of  animal  dung,  and  keeping  them 
for  a  long  time  together.  And  we  fometimes  obferve  it  adhering  to, 
or,  as  it  were,  growing  out  of  the  walls  of  wine-vaults,  or  other  moift 
and  warm  places. 

PROCESS  CXVI. 

Exhibiting  the  artificial  method  of  procuring  NITRE. 

Jbeproteft,  Educe  to  powder  a  proper  quantity  of  the  friable  lime  of  old  walls,  or 

the  dry  excrement  of  fuch  animals  as  never  ufe  any  fea-falt ,  after  having 
long  lain  in  large  heaps  expofed  to  the  air  ;  boil  this  powder  in  water ,  and 
it  will  communicate  its  faline  parts  thereto  ;  then  filtre  and  exhale  the 
lixivium  to  a  pellicle ,  and  fet  it  in  the  cold ,  where  it  will  foot  or  concrete 
into  a  faline  lump ,  or  nitre  ; .  which  is  cool  upon  the  tongue ,  and  almofi  tajle -  ' 
lejs,  unlefs  for  a  very  faint  bitternefs  it  leaves  behind, 

H<m perform*.  2.  This  fait  might  be  obtained  in  greater  plenty,  if  to  the  lime  or 
other  matter  which  affords  it,  were  added  a  proper  quantity  of  fixed 
alkali,  or  wood-aflies,  fometime  before  it  comes  to  be  made  ufe  of. 
But  if,  inftead  of  that,  fea-falt,  or  fal-gem  be  added  thereto,  it  will 
not  be  nitre  that  is  obtained  by  the  operation,  but  fal-ammoniac.  And 
after  this  manner  they  make  falt*petre  in  different  parts  of  Europe ,  from 
a  fat  kind  of  earth,  dug  up  in  particular  places,  and  capable  of  afford¬ 
ing  it  to  profit.  But  all  that  is  brought  to  us*  from  the  Eajl ,  is  purely 
foflil,  or  what  they  dig  in  fubftance  from  the  earth  ;  and  this  generally 
appears  of  a  brown  colour.  But  whether  the  nitre  of  our  times  be  the 
fame  with  that  of  the  antients,  may  be  juftly  queftioned.  They  gene¬ 
rally  called  their  nitre  by  the  name  of  Cyrenaic  or  Egyptian ,  in  which 
places  it  was  found  common,  as  there  concreting  from  the  urine  of 
animals.  And  by  comparing  the  account  which  Diofcorides  gives  of  it, 
with  that  of  Hippocrates ,  it  is  plain  that  their  nitre  was  no  other  than 
our  fal-ammoniac  ,•  the  virtues  which  they  deliver  of  the  former,  per- 
fe&ly  agreeing  with  thofe  of  the  other. 

charters  of  the  3.  This  fait  of  it  felf  is  neither  acid  nor  alkali,  tho  it  may  eafily 
produthon.  converted  into  either.  It  fufes  at  the  fire  with  more  eafe  than  any 

other  fait,  -and  as  readily  diffolves  in  water :  when  pure  it  is  not  at  all 
inflammable,  nor  yields  any  fparks  in  the  fire.  But  if  any  fait  or  oil  re¬ 
mains  fixed  to  it,  that  indeed  may  flame,  as  being  the  only  thing  in 
nature  that  is  inflammable.  And  fo  if  fulphur  be  thrown  upon  it 
whilfl:  it  is  in  fufion,  it  will  then  be  more  flrongly  agitated,  and  there¬ 
by  rendered  fill  the  more  inflammable  :  fo  that  tho  of  it  felf  it  be, 
contrary  to  the  common  opinion,  incapable  of  taking  fire  ;  yet  it  may 
and  does  contribute  to  increafe  the  flame  of  the  fulphur,  by  adding  to 
the  motion  of  its  parts.  This  fait  has  likewife  a  very  refrigerating 

i  faculty , 
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faculty;,  fo  that  it  not  only  cools  .water,  but  allays  the  heat  of  the 
blood  better  than  any  other  fait  whatever;  and  indeed  is  the  only  one 
that  will  produce  a  confiderable  degree  of  cold  therewith  :  on  which 
account  I  highly  efteem  it  in  inflammatory  diftempers,  where  fea-falt 
would  increafe  the  heat  inftead  of  allaying  it. 

» 

PROCESS  CXVII. 

Exhibiting  the  manner  of  purifying  native' or  common  NITRE, 

by  cryftallization. 

I.  TJO/I  any  portion  of  native  or  lump-nitre ,  in  fix  times  its  quantity  of  The  frocefr. 

J[J  fair  zuater ;  and  whilft  the  lixivium  remains  hot ,  run  it  thro ’  the  filtre 
into  a  wide  veffel ,  with  a  flat  bottom ,  and  exhale  it  over  the  fire  till  a  pellicle 
appears  on  the  furface :  then  place  fever  al fmall  flicks  of  woody  from  fide  to  fide ,  in 
the  veffel,  below  the  liquor,  and  fet  it  in  a  cool  place  to  jhcot ;  upon  which, 
f aline  tranf parent  glebes  or  cry  finis,  in  the  figure  of  hexagonal  pr  if  ns,  will  pre- 
fently  be  found  adhering  to  them  ;  and  thefe  glebes  are  pure,  cryflaliine  nitre, 
fit  for  medicinal  ufes ,  and  the  other  purpofes  of  human  life . 

*  2.  No  fait  runs  into  cryftals  fo  foon  as  nitre  ;  whence,  if  it  be  not  Dzretfions  re 
very  hot  whilft  it  pafl'es  the  ftrainer,  it  will  concrete  and  grow  hard/4'1**  t0  zt’ 
by  the  way.  It  ought  to  be  fet  to  /hoot  in  a  wide  veffel^  for  this 
will  make  the  cryftals  the  larger  and  fairer. .  But  if  there  be  any  fuf- 
picion  that  another  fait  is  mixed  along  with  the  nitre,  let  the  operation 
be  repeated,  and  now  boil  the  lixivium  with  a  fmall  proportion  of  fixed 
alkali ;  skim  it  well,  and  pafs  it  again  thro*  the  filtre.;  lay  flicks  in  the 
containing  veffel,  as  before,  and  fuffer  it  to  cryflallize  afrefli ;  and  by  . 
this  means  it  will  be  made  perfectly  pure.  Which  is  the  method  ufed 
by  the  workmen  at  the  falt-petre  mines,,  to  free  their  nitre  from  any 
un&uous  matter  that  may  happen  to  adhere  thereto,  and  prevent  its 
fhooting  :  for  this  addition  of  fixed  fait  draws  to  it  as  well  the  oil 
as  the  fuperfluous  acid  that  is  mixed  along  with  it,  yet  without  cleaving 
to  the  nitre  it  felf ;  which  is  wonderfully  prevented  by  the  feparating 
principle  of  cryftallization. 

3.  This  is  the  proper  and  highly  ufeful  method  of  feparating  and itt  chemical 
purifying  all  manner  of  falts  by  means  of  cryftallization;  which  is  the  only ujc • 
genuine  operation  that  gives  to  every  fait  its  purity,  form,  and  peculiar 
nature,  or  marks  which  diftinguifh  them  from  ail  others,  wherewith 
they  might  be  accidentally  united  ;  for  tho  any  number  of  different  falts 
fhould  be  promifcuoufly  blended  in  the  fame  common  lixivium-,  yet  if 
this  were  fet  in  the  cool  to  fhoot,  the  falts  would  feparate  from  one 
another,  put  on  their  proper  form,  and  appear  in  peculiar  cryftals,  ac¬ 
cording  to  their  refpe<5tive  natures.  Cryftallization,  therefore,  is  an  in¬ 
comparable  method  of  feparating  one  fait  from  another. 
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4.  If  the  nitre  purified  in  this  manner  be  put  into  a  crucible,  and 
once  fufed  at  the  fire,  where  it  will  run  with  great  facility,  it  thereby 
becomes  the  molt  perfect  nitre  that  can  well  be  obtained  ;  being  thus 
every  way  freed  from  its  oil,  which  might  render  it  unfit  for  feveral 
ufes,  as  particularly  for  making  good  Aqua  fortis,  or  good  gun-powder. 
And  this  is  the  nitre  that  I  conftantly  make  ufe  of,  both  in  chemiftry 
and  medicine,  without  the  addition  of  any  other  mattters,  which,  in- 
fiead  of  improving,  really  alter  its  nature,  or  render  it  impure.  And 
whoever  makes  trial  of  it,  thus  prepared,  will  find  it  an  admirable  re¬ 
frigerating  and  refolving  medicine,  mold  highly  ferviceable  in  ardent  fe¬ 
vers,  and  other  acute  difeafes.  And  if  it  be  boiled  in  a  decodion  of 
red  poppy-flowers,  and  the-  folution  be  filtred  and  cry  flail  ized  in  the 
manner  already  mentioned,  it  will  be  turned  to  a  beautiful  red,  trans¬ 
parent  fait,  which  has  formerly  been  fold  at  a  very  high  price,  as  an 
admirable  and  mofl  effedual  medicine  :  for  by  this  means  it  is  fo  neatly 
difguifed,  that  it  cannot  well  be  diftinguifhed ;  and  is  certainly  endowed 
with  very  great  medicinal  virtues. 

PROCESS  CXVHL  ,  ' 

Exhibiting  the  method  of  converting  purified  NITRE  into  fixed 
•  '  alkali ,  with  tartar . 

I*  A  KE  equal  quantities  of  purified  nitre  and  clean  Rhenifh  tartar , 
JL  and  grind  them  together  to  a  fine  powder ,  final/  parcels  whereof  being, 
a  due  intervals ,  put  into  an  iron  vefiel  made  almofl  red  hot ,  there  will  a  great 
deflagration  be  made  at  every  injection ,  with  a  violent  ejfervefcence  and  ebul¬ 
lition  ;  and  at  length >  when  in  this  manner  all.  the  powder  is  thrown  in ,  it 
will  prefently  be  totally  changed  into  a  green  and  violent  fixed  alkaline  [alt,  * 

2.  Reg  aid  muff  be  had  in  this  operation  not  .to  injed  too  large  a 
quantity  of  the  powder,  at  once,,  into  the  iron  veffel ;  which  might  prove 
of  dangerous  confequence  ;  for  it  immediately  takes  fire,  like  gun¬ 
powder. 

3»  Here  we  fee  that  nitre,  which  of  it  Self  will  never  flafh  in  the 
fire,  may  readily  be  made  inflammable  by  the  injedion  of  tartar,  a  ve¬ 
getable  acid  fait,  containing  a  copious  oil  ;  and  thereby  be  inftantly 
converted,  into  fixed  alkali :  which  indeed  is  the  mofl  expeditious  me¬ 
thod  hitherto  known  in  chemiftry  of  procuring  it.  And  this  may  Serve 
to  Ihew  us  the  natural  affinity  there  is  between  nitre  and  vegetable 
Salts,  fince  it  may  fo  eafily  be  changed  into  them. 

4.  The  production  of  this  prccefs  may  be  ufed  in  all  cafes,  whether 
medicinal  or  chemical,  where  fixed  alkali  is  required  ;  being  it  felf  really 
a  fixed  alkaline  fait,  of  a  very  violent  nature,  and  as  fuch  ading  even 
tipon  metals* 


FRO 


237 


Procejjes  upon  Foffils. 

process  cxix. 

Exhibiting  the  manner  of  converting  purified  NITRE  into 
fixed  alkali ,  with  a  glowing  coal. 

I#  |  fUSE  a  proper  quantity  of  pure  pulverised  nitre  at  the  fire,  and  when  The  pyoceft. 

X?  it  runs  put  a  Jmall  portion  of  live  charcoal ,  or  other  kindled  vegetable 
fence 1 1  into  the  crucible  to  it,  and  a  great  flajh ,  attended  with  a  confider able  re¬ 
port,  will  prefently  breakout  ;  then,  the  former  being  confumed ,  throw  afrejh  coal 
into  the  crucible,  and ■  repeat  the  injebdion  till  the  flajhing  and  report  entirely  ceafe ; 
upon  which  the  remaining  nitre  will  be  turned  into  a  blue- coloured  fixed  alkali, 
flronger  than  almofi  any  other  that  can  be  procured,  or  as  violent  as'  fait  of- 
tartar  it  felfi 

2.  In  this  procefs,  alfo,  the  quantity  of  fewel  injected  at  once  fliould  'fhat  camim 
not  be  large,  for  fear  of  any  mifchievous  effect,  by  the  burfting  of  the  u  re<1Ui' es‘ 
Crucible  ;  the  explofive  force  being  frequently  fo  great  as  to  throw  out 

the  inje&ed  coal  with  a  confiderable  violence.  And  this  happens  altho 
the  nitre  it  felf  is  not  a&uaJly  kindled  ;  but  as  it  thus  ftrongly  agitates  • 
the  coal,  it  caufes  it  to  fla/h  with  great  violence. 

3.  Hence  we  learn,  that  a  fixed  alkali  is  producible  by  a  (mail  qua n*  its  chemical 
tity  of  fire,  or  without  the  afliftance  of  a  thorow  calcination  ;  and  that 

the  whole  body  of  nitre  is  thus  convertible  into  alkaline  fait,  unlefs 
perhaps  its  fpirit  flies  off  in  the  operation,  in  the  form  of  vapour,  which 
is  not  prejudicial,  but  wholefome  to  the  body,  and  faid  to  be  a  prefer- 
vative  againfl  the  plague. 

4.  If  this  fixed  alkali  be  expofed  to  the  moifture  of  the  air,  it  is  Mature  of  the 
thereby  prefently  made  to  run,  like  fait  of  tartar  per  deliquium,  into  ^nfr°du^i0n- 
un&uous,  alkaline  liquor,  which  Glauber,  its  inventor,  took  for  the  al- 

kaheft  :  but  in  this  he  was  grievoufly  miftaken ;  fuch  liquor  being  no 
more  than  the  alkali  of  nitre,  fixed  by  the  inflammable  vegetable  ufed 
in  the  preparation,  and  run  into  a  fluid  by  the  moifture  of  the  air, 
which  it  ftrongly  attrafts.  What  led  Glauber  into  this  miftake,  was  its 
great  power  as  a  menftruum,  whereby  it  diffolves  various  bodies ;  tho 
in  reality  it  is  fcarce  preferable,  for  that  purpofe,  to  oil  of  tartar  made 
per  deliquium  ;  having  entirely  the  fame  virtues  therewith,  except,  per¬ 
haps  it  is  of  a  fomewhat  more ‘penetrating  nature.  There  is,  however, 
a  remarkable  book  in  French ,  which  I  have  feen,  wrote  entirely  upon 
this  fubjeft,  by  a  jefuit,  under  the  title  of  The  univerfal  medicine . 


PRO- 
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PROCESS  CXX. 

Exhibiting  the  manner  of  Converting  NITRE  into  Sal  Prunella^ 

with  Sulphur. 

To:  procefs.  f  r"|~'  0  a  proper  quantity  of  pure  nitre-,  fufed  at  the  fire  in  a  crucible , 
1  throw  a  final 1  proportion  of  fulphur ,  not  exceeding  the  twentieth  part 
thereof;  and  there  will  inflantly  enfue  a  very  fimart  fulmination ,  with  fio  bright 
a  flame,  that  it  proves  almofl  too  flrong  for  the  eyes.  When  this  phenomenon 
ceafcs,  the  fame  quantity  of  fulphur  may,  in  like  manner',  be  inje&ed,  and  the 
.  operation  repeated  for  two  or  three  times  ;  then  the  fulphur  appearing  to  be 
wholly  confumed,  the  remaining  matter  is  to  be  poured  out  to  cool,  under  the 
name  of  Sal  Prunellas* 

its  ufe.  2.  This  procefs  fhews  the  foundation,  and  poffibly  the  origin  of 

gun-powder  ;  nothing  being  here  wanting  but  the  coal,  to  conftitute 
that  deftrudive  compofition  :  and  what  fervice  the  coal  performs  there- 
.  itr,  may  be  learnt  from  the  preceding  procefs.  The  production  is  called 
Lapis  or  Sal  Prunella,  not  that  it  is  ever  obtained  from  the  plant  felf-heal ; 
but  becaufe  the  Germans  obferving  it  to  cure  the  inflammatory,  or  gange- 
rous  fpecie's  of  the  Angina,  which  they  term  de  Brune,  as  effectually  as  the 
Prunella ,  they  affixed  that  appellation  thereto  :  tho  to  fpeak  the  truth, 
the  pure  nitre,  without  addition,  or  without  undergoing  this  operation, 
feems,  in  this  cafe,  to  be  a  much  better  medicine,  and  more  adapted 
to  the  cure  of  the  quinfy. 

PROCESS  CXXI. 

•Exhibiting  the  manner  of  Converting  NITRE  into  Sal  Poly- 

chreftus,  with  Sulphur. 


i.  RIND  equal  quantities  of  purified  nitre,  and  the  finefi  fulphur,  to - 


The  procefs .  __ 

gether,  into  d  fubtile  powder,  to  be  thrown,  by  fimall  quantities  at 
once,  into  a  clean,  ignited  crucible  ;  and  upon  each  injeSlion  there  will  imme¬ 
diately  arife  a  fulmination ,  like  that  of  gum-powder  l  which  being  over,  the  ope¬ 
ration  is  to  be  continued  till  .the  whole  mixture  of  the  nitre  and  fulphur  is  thus 
deflagrated.  What  now  remains  in  the  crucible  ?nufl  be  fluxed,  or  continued 
in  a  calcining  heat ,  for  the  fpace  of  half  an  hour  ;  then  the  veffel  being  fuffered 
to  cool,  take  out  the  matter,  and  prefer ve  it  under  the  name  of  Sal  Poly- 
chreftus.  • 

Va-ned-  with  2*  This  procefs  might  atherwife  be  performed  by  frequently  injeding 
i be  virtues  and  fmall  portions  of  fulphur  upon  the  fluxed  nitre,  in  the  manner  ,  of  the 
feZ.°Jn  tbetr0m preceding,  till  what  is  thus  cafl:  in  amounts  to  an  equal  quantity,  or 
till  the  matter  fulminates  no  longer,  but  only  flames  like  fulphur.  And 

the 
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the  fait  obtained  in  either  manner,  may,  by  repeated  folutions,  Nitrations 
and  exhalations,  be  reduced  to  any  defired  degree  of  purity.  This  is  a 
fait  of  a  peculiar  nature,  being  femi-faline,  and  femi-fulphureous,  nei¬ 
ther  acid  nor  alkaline,  but  fomewhat  bitter,  and  exceedingly  like  that 
mineral  or  foffil  fait  which  is  dug  lip  in  fuch  pits  as  lie  near  the 
veins  of  fome  mineral  fprings.  On  account  of  its  numerous  medicinal 
virtues,  it.  has  obtained  the  name  of  Sal  Polychre fins  \  and  accordingly  it 
is  called  by  the  French ,  Sel  de  pleufieurs  ufages,  the  fait  of  many  virtues. 

And  indeed  it  is  a  noble  medicine  in  all  thofe  acute  difeafes  which 
are  curable  by  aperients,  and  refrigerants  ,•  this  fait  producing  its  ef¬ 
fects,  without  caufing  any  inflammation  or  difturbance  to  the  body.  It 
is  the  raoft  powerful  refolver  of  all  the  falts  hitherto  known  ;  being 
without  equal,  and  very  different  from  all  others;  as  confining  of  the 
fixed  parts  of  nitre  and  fulphur,  ftri&ly  united  together.  Taken  in  the  • 
quantity  of  a  dram,  in  the  morning  fading,  *tis  an  admirable,  gentle 
cathartic  ;  half  a  dram  proves  a  fudorific  or  diuretic  ;  and  in  the  dofe 
of  two  drams,  it  will  generally  prove  a  moderate  emetic.  In  all  mild 
intermitting  fevers,  it  is  as  infallible  as  the  cortex ;  being  given  in  a 
proper  dofe,  difl’olved  w'ith  fome  convenient  liquid,  two  hours  before 
the  fit  is  expefted.  It  likewife  wonderfully  difpofes  the  body  for  the 
cure  of  obftinate  quartans;  and  will  fometimes  even  effect  the  cure  it 
felf.  Being  a  neutral  fait,  it  is  likewife  fo  innocent  that  it  may  fafely* 
and  to  advantage  be  given  in  continual  fevers  ;  and  I  have  always  found 
it  is  of  very  great  fervice  in  epidemic  cafes.  In  fhort,  it  performs 
as  much  as  can  well  be  defired  of  a  medicine,  and  anfwers  all  the  va¬ 
rious  intentions  of  the  phyfician  with  the  greatefl:  eafe  and  fafety. 


PROCESS  CXXII. 

Exhibiting  the  cDifiillation  of  Sprit  of  N I T  R  E  with  Bole. 

1 .  rp  O  one  part  of  purified  nitre  reduced  to  fine  powder ,  add  three  of  the  jj,e  pr0CCfS, 
1  dry  powder  of  common  red  hole- armeniac,  and  grind  them  together  for 
a  confiderable  time ,  the  longer  the  better  ;  and  with  this  mixture  fill  two  thirds 
of  a  low,  coated  retort ,  made  with  a  large  neck ;  fet  it  in  an  open  fire,  lute  on 
a  capacious  receiver,  with  the  lutum  fapientia?,  fo  that  it  may  lie  horizontal 
and  carefully  difiil  with  due  degrees  of  heat ;  by  which  means  theye  will,  with 
a  flow  fire ,  come  over,  for  the  firfl  two  or  three  hours,  an  acid ,  pale ,  watery 
Jiquor  :  when  this  is  all  rifen,  increafe  the  fire ,  and  a  kind  of  uncluous  fpirit 
will  begin  to  afcend ,  and  keep  coming  over  for  two  or  three  hours  more  :  after 
this  is  all  come  off,  increafe  the  fire  again,  till  red  fumes  appear  in  the  glaffes  ; 
and  continue  the  fame  degree  of  heat  as  long  as  any  of  them  are  to  be  • feen ; 
then  give  the  lajl  degree  of  fire ,  and  keep  it  up  for  two  or  three  hours ,  fo  as 
to  make  the  retort  red  hot  ;  upon  which  the  fumes  will feem  of  a  dark  red,  and  a 
red  liquor  will  come  over >  PVhen  this  ceafes  to  run>  let  the  fire  go'  out,  and  the 

veffels 


Cautions  re - 
l  at  in g  to  it. 


Its  effeffs. 


'  l And  trait fmu 
ling  faculty. 


vejjels  cool.  ‘The  liquor  that  will  now  be  found  at  the  bottom  of  the  receiver , 
is  a  fmoaking  and ’exceeding  acid  Spirit  of  nitre  ;  whilfi  only  a  parcel  of  dry 
bole ,  to  appearance ,  remains  at  the  bottom  of  the  retorts  But  if  any  fait 
be  f  ill  mixed  therewith ,  it  is  not  converted  into  fixed  alkali ,  but  may>  by 
Solution  in  water ,  filtratioriy  and  cryflallizJationi  be  reduced  to  the  form  of 
nitre  again • 

2.  The  produ&ion  of  this  procefs  fhould  not  be  rafhly  approached  ; 

•and  care  ought  to  be  ufed  in  pouring  it  -out  of  the  receiver  into  the 
veifel  defigned  to  keep  it for  if  this  be  imprudently  done,  it  may 
prejudice  the  lungs  by  its  corrolive  fumes.  The  fpirit  of  nitre,  there¬ 
fore,  is  mod;  properly  handled,  or  poured  from,  one  veifel  to  another 
under  a  chimney,  which  may  give  paifage  to  its  effluvia.  And  in  order 
to  detain  and  keep  this  fpirit  in  the  glafs,  it  muft  either  be  flopped 
down  with  a  glafs-ftopple,  or  one  of  wax ;  for  it  would  presently  eat 
throJ  cork.  • 

3.  We  learn  from  this  experiment,  that  the  fire  greatly  attenuates 
nitre,  when  prevented  from  flowing  therein  by  means  of  bole,  dried 
clay,  or  the  like,  fo  as  to  render  it  volatile,  and  turn  it  into  an  ex¬ 
ceeding  acid  and  unduous  liquor,  which  may  be  called  the  fpirit  of 
nitre,  or  Aqua  fortis ;  being  indeed  the  general  bails  of  the  menftruums. 
for  metals,  and  the  only  one  that  diflolves  the  human  calculus  j  tho  not 
capable,  on  account  of  its  corroiivenefs,  of  being  taken  internally.  But 
if  this  diftillation  was  to  be  made  in  an  earthen  veflel,  without  ad¬ 
dition,  the  nitre  would  pafs  throf  the  pores  thereof,  and  not  be  fepa- 
rated  or  changed  into  an  acid ;  which  fliews  us  the  ufe  of  the  bole  in 
this  procefs. 

4.  Hence  we  infer  that  the  fire  has  a  furprizing  power  of  convert¬ 
ing  a  fixed,  neutral,  and  almoft  taftelefs  fait,  into  a  violent  acid,  vo¬ 
latile  and  corrofive  liquor  ;  at  the  fame  time  giving  it  a  firong  folutive 
power,  whereby  it  ads  even  upon  metals  themfelves  :  for  nitre  of  it 
felf  is  no'  folvent  of  metals,  tho  its  fpirit  diflolves  them  fo  powerfully. 
And  it  is  very  remarkable,  that  the  whole  body  of  the  nitre  is  thus 
convertible  into  this  acid,  without  any  feparation  being  made  thereof 
into  its  principles  ;  for,  as  we  before  obferved,  if  the  fire  has  not  been 
violent  or  long  enough  continued  to  drive  it  all  over,  what  remains 
mixed  with  the  bole,  is  really  and  truly  nitre ;  fo  that  the  fpirit  ob¬ 
tained  by  our  procefs  is  an  adual  tranfmutation  of  the  nitre.  And  in 
the  fame  manner  may  acid  fpirits,  otherwife  called  oils,  be  procured 
From  the  other  foflil  falts ;  as  particularly  vitriol,  tho  this  requires  a 
particular,  cautious  treatment,  and  a  violent  fire  for  the  purpofe. 


PRO 
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PROCESS  CXXIII. 

Exhibiting  the  preparation  of  Aqua  fortis,  or  Glauber^  Spirit 

of  NITRE,  with  oil  of  vitriol. 


1.  r  1  1 0  a  proper  quantity  of  purified  nitre ,  tvell  dried ,  pulverized,  and  put  The  procefs. 

.  into  a  dry  and  ftrong  glafs  retort,  carefully  pour  an  equal  proportion  of 

pure  oil  of  vitriol,  avoiding  the  noxious  fumes,  fo  that  the  ivhole  mixture  may 
not  poffefs'  more  than  two  thirds  of  the  retort  :■  red  fumes  will  inflantly  arife  in 
the  glafs  ;  then  prefently  lute  on  a  large  receiver ,  with  the  Iutum  philofophorum, 
and  difiil  with  degrees  of  fire ,  in  a  fund  furnace ;  upon  which  the  veffels  will 
foon  be  filled  with  fumes  of  a  colour  between  black  and  red ;  then  the  fire  be¬ 
ing  increafed  thro ’  all  the  degrees,  and  the  operation  continued  till  nothing  fur¬ 
ther  comes  over ,  let  the  glafies  cool ,  and  there  will  be  found  at  the  bottom  of 
the  receiver  a  real  Aqua  fortis,  or  a  much  more  corrofive,  acid ,  and  fiery  fpirit 
than  that  of  the  preceding  procefs  ;  being  fo  volatile  as  fpontaneoufiy  to  go  off 
in  red ,  copious,  fuffocating  fumes. 

2.  This  is  the  Aronged  and  cleaned  fpirit  of  nitre  that  can  by  any  Nature  of  the 
means  be  procur’d,*  and  the  bed  for  chemical  ufes,  or  in  all  thofe {rodu^l0n'  . 
cafes  where  it  is  required  pure  and  genuine  :  for  it  is,  in  reality,  only  the 

body  of  the  nitre  it  felf,  and  not  the  oil  of  the  vitriol,  as  might  be 
fufpe&ed  ,*  which  is  manifed  from  hence,  that  pure  nitre  may  be  again 
recovered  from  the  liquor.  But  that  which  rifes  lird  is  weaker  and  lefs 
efficacious  than  the  production  of  the  preceding  procefs.  The  fumes  of 
this  drong  fpirit  are  to  be  carefully  avoided,  as  highly  fuffocative,  in 
opening  the  containing  glafs ;  which  likewife  mud  be  flopped  with 
wax  or  a  dopple  of  glafs,  for  its  parts  would  readily  pafs  thro’  wood 
or  cork.  Glauber  was  the  original  author  of  this  procefs,  who  made 
a  great  advantage  of  the  production,  by  keeping  it  for  fome  time  fe- 
cret,  and  felling  it,  at  his  own  price,  to  the  chemids  of  different  coun¬ 
tries  ;  among  whom  it  was  ufually  called  the  blood  of  the  falamander ; 
on  account  perhaps  of  the  colour  of  its  fumes,  and  the  vehement  fire 
required  to  raife  it.  And  in  the  fame  manner  the  acid  fpirits  of  al- 
lum,  &c-  are  obtainable  by  mixing  them  with  oil  of  vitriol. 

3.  Hence  we  fee  that  oil  of  vitriol  has  the  power  of  volatilizing  fait-  ef-fs 

petre,  and  of  turning  it  from  a  neutral  fait  into  an  acid  fpirit,  without*^  1>e 
leaving  any  feces  behind:  for  if  any  part  remains  unconverted  into  this 

fluid  acid,  it  unites  with  the  oil  of  vitriol,  and  changes  into  a  third 
body*.  And  thus  we  fee  that  nitre  is  convertible  into  acid,  as  we 
before  faw  it  was  into  alkali.  VVe  may  add,  that  it  fhould  feem  from 


*  The  remainder  of  this  procefs  is  a  fine, 
white  cake  of  fait,  commonly  called  the  Sal 
enixum  Parnctlfi  j  whofe  virtues  and  ufes  are 


much  the  fame  with  thofe  of  Tartarum  vi- 
triolatum ,  for  which  it  is  frequently  fold. 
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theeffeft  of  the  oil  ot  vitriol  in  the  prefent  procefs,  that  this  liquor  is  a 
kind  of  concentrated  fire,  as  here  producing  the  fame  change  that  a  vehe- 
mentfire  did  in  the  foregoing  ;  excepting  only,  that  a  confiderable  part 
of  the  nitre  in- the  prefent  procefs  remains  fixed  xvith  the  oil..  At  leaft 
the  fpirit  of  nitre  it  felf  appears  to  be  of  an  igneous  nature  ;  fince  be¬ 
ing  mixed  with  the  dfential  oils  of  cloves,  carraway-feed,  faflafras,  or 
the  like,  it  canfes  them  inftantly  to  flame,,  with  a  great  explofive  force. 


PROCESS  CXXIV. 

Exhibiting  the  method  of  preparing  Spiritus  Nitri  dulcis,  or  the- 

fiveet  fpirit  of  NITRE. 

fki pocefi.  l4  r|1  q  a  proper  quantity  of  Glauber*?  firongeft  fpirit  of  nitre,  contained 
1  in  a  tall  glafs ,  firfl  made  hot,  and  placed  under  a  chimney  to  carry 
up  the  pernicious  fumes ,  carefully  pour ,  by  flow  degrees ,  thrice  its  quantity  of  pure 
alcohol  of  wine ;  and  immediately  after  every  ajfufion  there  will  arife  a  violent 
ejfervefcence ,  with  a  confderable  degree  of  heat ;  fparks  of  fire  alfo  frequently 
appearing  to  be  generated  in  the  flruggle ;  and  the  grateful  fcent  of  green 
fouthernwood  being  diffufed  about  the  room.  After  the  whole  quantity  of  the 
alcohol  hath  been  thus  poured  to  the  fpirit  of  nitre ,  fet  the  mixture  to  digefl 
for  the  fpace  of  twenty  four  hours  or  more ,  the  longer  the  better ,  that  the  acid 
fait  may  be  thorowly  diffolved ;  and  thus  there  will  be  obtained  a  dulcified  fpi¬ 
rit  of  nitre  * ;  fo  called ,  as  being  deprived  of  its  acrimony ,  and  the  power  of 
diffolving  filver. 

tube  caution  it  2.  This  procefs  requires  a  great  degree  of  care^  to  prevent  its  being 
muire*.  prejudicial  to  the  operator;  but  may  be  performed  with  much  lefs 
danger,  by  ufing  a  weaker  or  more  aqueous  fpirit  of  nitre,  andonly  re&i- 
fied  fpirit  of  wine;  whiclh  being  mixed  together  in- the  fame  proportion,, 
and  after  the  fame  manner,  as  above-mentioned,  will  have  a  gentler 
ebullition,  and  not  caufe  that  violent  evaporation  of  die  fluids  con¬ 
cerned,  tho  they  otherwife  yield  the  fame  phenomena  with  the  former. 
‘Virtue sand  u/es  j.  By  means  of  this  procefs  we  obtain  an  acid  fal  volatile  oleofum'y, 

°fn*he ?reduift'  the  virtues  whereof  are  truly  admirable  in  all  difeafes,  whether  internal 
or  external,  attended  with  putrefa&ion.  It*  is  particularly  excellent  in 
cafe  of  the  flone  and  gravel,  being  taken,  with  any  proper  vehicle,  in 
the  quantity  of  twenty  drops,  three  or  four  times  a  day  ;  and  in  this 
refpedt  it  was  a  gainful  medicine  to  the  famous  Sylvius.  3Tis  likewife 
good  in  fuch  colics  as  proceed  from  a  bilious,  hot,  or  putrid  caufe  ,* 
and  one  of  the  belt  medicines  yet  known  in  cafe  of  a  gangrene  or 


*  This  fpirit  is  ufually  ordered  to  be  dril¬ 
led  from  the  mixture  with  proper  degrees  of 
fire-,  the  juntture  of  the  veffel  being  not  luted 
at  all,  or  but  fiightly;  and  this  operation  Teems 


requiflte  to  break  the  points  of  the  falt-petre^. 
and  more  effectually  to  dulcify  or  mitigate  the; 
fpirit  for  internal  ufes». 


fphacel&tioo- 
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fphacelation.  It  may  be  fafely  given  in  cafe  of  a  cancer,  even  tho  de- 
figned  for  extirpation ;  for  even  then  it  will  contribute  to  make  a  re¬ 
paration  of  the  corrupted  from  the  found  part  whereto  it  is  conti¬ 
guous.  Laflly,  it  has,  when  properly  applied,  very  great  virtues,  both 
in  the  fmall-pox  and  plague. 

PROCESS  CXXV. 

Exhibiting  the  Regeneration  of  fixed  NITRE,  by  means  of 

fixed  alkali . 


1. 


UPON  a  proper  quantity  of  Glauber’/  fpirit  of  nitre ,  pour ,  by  de- The  proeepi 
grees9  the  lixivium  of  the  fixed  alkali  of  nitre ,  or,  •which  is  all  one , 
oil  of  tartar  per  deliquium,  and  a  violent  ejfervefcence  will  immediately  enfue  s 
continue  thus  pouring  on  the  lixivium  till  the  point  of  faturation  is  obtained , 
that  is  till  the  mixture  ceafes  to  bubble ,  or  till  it  appears  to  be  neither  alkaline  nor 
acid :  then  filtre  the  liquor ,  evaporate  it  to  a  pellicle ,  and  fetting  it  to  Jhoot 
in  the  cold ,  it  will  run  into  cryflals  ;  which,  if  the  point  of  faturation  was 
nicely  hit ,  cannot,  in  any  refpetl,  be  diflinguifhed  from  genuine  nitre . 

2.  This  is  that  noble  experiment  upon  nitre,  of  which  Mr. Boyle  has  its  ujc: 
wrote  an  entire  treatife,  under  the  title  of  the  Redintegration  of  nitre ; 
and  certainly  fhews,  that  a  mild  neutral  and  innocent  fait,  at  leafl:  ex¬ 
ceedingly  like  native  nitre,  may  be  generated  from  a  known  fixed  alkali 
-and  flrong  acid.  It  would,  however,  be  too  hafty  to  conclude  from 
hence,  that  all  nitre  muft  needs  be  produced  in  this  very  manner ;  for 
the  fame  fait  may  have  different  origins.  Some  there  have  been,  who 
•queflion  whether  the  fait  thus  obtained  be  really  and  truly  nitre  ;  but 
no  fcruple,  methinks,  need  be  moved  upon  that  head ;  fince  by  diftil- 
lation  with  oil  of  vitriol,  it  undoubtedly  affords  the  fpirit  of  nitre. 

PROCESS  CXXVI. 

Exhibiting  the  regeneration  of  femi-volatile  NITRE,  by  means 

of  fpirit  of  fal-ammoniac . 

1.  If  infiead  of  the  oil  of  tartar  in  the  preceding  procefs,  the  alkaline  fpi-  The  procefs, 
JL  yit  of  fal-ammoniac,  prepared  with  fait  of  tartar,  be  added,  after  the 
fame  manner,  to  fpirit  of  nitre ,  the  phenomena,  upon  continuing  the  experiment , 
will  be  the  fame ;  only  the  aElually  nitrous  cryflals,  into  which  the  liquor  foots, 
will  be  thinner  and  lighter,  and,  like  fal-ammoniac,  femi-volatile . 

2.  Hence  we  fee  that  from  the  union  of  acids  and  alkalies,  there  its  ebcmlcat 
may  proceed  falts  retaining  the  nature  of  the  body  which  affords  the Phyftcd  UP' 
acid,  but  receiving  their  degree  of  fixednefs  from  the  alkali  :  thus  from 
the  fpirit  of  allum,  vitriol,  allum,  vitriol,  &c-  may  be  procured.  And 

H  li<2  as 
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as  there  are  but  two  kinds  of  alkalies  in  all  nature,  viz.  fixed  and 
volatile,  the  nitre  regenerated  in  this  manner,  will  either  be 
fixed  or  femi-volatile.  If  therefore  we  could  conceive,  that  alkaline 
fpirits  may  meet  with  the  acid  of  nitre  under  ground,  it  were  eafy 
to  imagine  how  nitre  is  there  producible :  but  that  this  is  ever 
really  the  cafe,  feems  hard  to  fay.  We  fee  however,  that  it  is  poffible 
for  cauflic  alkaline  falts  to  fix  a  cauftic  acid,  and  thereby  form  them- 
felves  into  a  neutral  fait,  that  is  neither  acid,  nor  alkaline. 


PROCESS  cxxvii. 

Exhibiting  the  production  of  NITRUM  NITRATUM, 
acid  NITRE,  or  the  impregnation  of  N I T  R  E  with  its  own 
fpirit. 

i  .  r  pO  the  filtred  folution  of  nitre  made  in  water,  add  a  few  drops  of  the 
JL  fpirit  of  nitre,  fufficient  to  give  a  manifeft  acidity  thereto ;  then  eva¬ 
porate  the  mixture  to  a  pellicle,  and  in  the  cold  it  will  foot  into  perfectly  nitrous 
cryflals,  but  of  an  acid  tafle ;  which  are  the  nitrum  nitratum,  acid  nitre ,  or 
falt-petre  impregnated  with  its  own  fpirit • 

2.  This  procefs  gives  us  a  method  of  effentification,  as  it  is  called,  or  of 
faturating  any  kind  of  fait,  or  turning  it  acid,  by  means  of  its  own  fpirit ; 
and  thus  tartar,  fea  fait,  &c.  may  be  eflentificated.  But  nitre  treated  after 
this  manner  has  very  few  known  ufes ;  being  remarkable  for  little  more, 
when  not  made  too  fliarp,  than  quenching  thirft,  and  keeping  the  mouth 
cool  and  pleafant  in  burning  fevers,  being  laid  upon  the  tongue  :  tho  it 
might  likewife  be  properly  employed  in  all  putrid  difeafes :  and  in  hot 
climates  it  will  excellently  ferve  to  cool  and  refre/h  their  liquors,  fo  as 
to  render  them  wholefom,  and  potable  with  pleafure. 

PROCESS  cxxviii. 

r  *  .  •  • 

Exhibiting  the  production  of  vegetative  NITRE,  or  the  prepa¬ 
ration  of  GlauberV  fat  mirabile  of  SAL  T-P  E  T R  E. 

The  proce/s.  i.  Tf  after  the  d /filiation  of  Glauber^  fpirit  of  nitre ,  as  mentioned  in  the 
Jk  hundred  and  twenty  third  procefs,  the  white,  odd  kind  of  fait,  that  re¬ 
mains  at  the  bottom  of  the  retort  be  calcined ,  and  diffolved  in  water ,  the 
folution  filtred ,  evaporated  over  the  fire  to  a  pellicle ,  and  fet  in  a  cool  place , 
it  will  foot  into  an  uncommon  kind  of  cryflals ,  that  are  not  referable  to  any 
fpecies  of  the  known  falts ;  being  neither  nitrous ,  vitriolic ,  nor  of  kin  to  fea- 
falt,  but  of  a  new  nature ,  peculiar  to  themfelves ;  and  having  this-  peculiar 
property ,  a  wonderful  tendency  to  chemical  vegetation  ,*  whereby  they  form  them-  ■ 

felves. 


The  p/ocejs. 


Its  ufes. 
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[elves,  as  it  were,  into  a  kind  of  trees,  different  from  ail  the  cryflals  of  other 
[alts',  but  approaching  nearefl  to  the  nature  of  tartarum  vitriolatum. 

2.  This  experiment  may  be  reckoned  among  fuch  as  are  contingent ;  odd  effects 
for  we  cannot  always  produce  thefe  cryftals,  nor  aflign  their  precife  tbcre°f' 
figure  before-hand.  But  if  the  diftillation  of  the  fpirit  of  nitre  be  not 

long  continued,  or  but  juft  till  the  fpirit  is  all  come  over,  and  the  re¬ 
maining  mattter  be  then  committed  to  a  large  veflel,  in  a  ftill  cool 
place,  its  upper  furface  will,  like  a  fruitful  foil,  appear  covered,  in  a 
wonderful  manner,  with  a  kind  of  cryftalline  vegetables ;  and  if  thefe 
cryftals  fliould  at  any  time  be  diflolved  or  deftroyed  by  heat,  upon 
placing  them  in  the  cold  again  they  will  again  begin  to  fhoot,  and 
give  figns  of  vegetative  life,  fometimes  difcoverable  by  the  naked  eye.  virtue  of  tbt 

3.  If  the  fait  of  this  procefs  be  ever  fo  often  diflolved  in  water,  and  tre?4ration> 
fuffered  to  fhoot  again,  it  forms  it  felf  into  the  fame  kind  of  cryftals 

it  before  appeared  in ;  but  becomes  purer  and  purer  by  repeated  opera¬ 
tions.  Its  medicinal  virtue  isapertive,  and  differs  not  confiderably  from 
that  of  tartar  of  vitriol ;  the  procefs  whereof  we  fliall  defcribe  here¬ 
after. 


Chemical  History  of  SEA-S ALT. 

SE  A-S  ALT  appears  to  be  every  where  contained  in  the  water  of  the  jf'yaff071  t0 
great  feas,  which  being  evaporated  by  the  heat  of  the  fun  in  the  °* 

hotter  climates,  leaves  a  parcel  of  dusky  faline  glebes,  that  is,  crude 
fea-falt,  behind  it.  If  this  crude  fait  be  diffolved  in  about  four  times 
its  own  quantity  of  the  fame  fea-water,  boiled,  skimmed,  decanted  from 
its  fasces,  evaporated  to  a  pellicle,  and  fet  in  a  cool  place,  it  concretes 
into  hollow,  pyramidal  cryftals,*  which  being  again  diflolved,  and. 
feveral  times  treated  as  before,  they  at  length  appear  in  the  form  of  a 
very  dry  and  perfectly  white  fait,  too  well  known  to  need  any  farther 
defcription  j  this  being  the  common  fait  that  is  ufed  at  the  table.  But 
if  thefe  depurated,  dry  cryftals  be  put  into  a  clean  glazed  veflel,  that  is 
clofe  covered,  and  fet  over  a  clear  fire,  they  will,  for  a  long  time,  conti¬ 
nue  to  crackle  with  a  confiderable  noife,  and  lofe  one  third  of  their 
weight  in  the  operation  :  and  this  is  called  the  decrepitation  of  fea-falt. 

If  when  the  crackling  ceafes,  and  the  fait  is  reduced  to  a  greyifh 
kind  of  powder,  it  be  fufed  in  a  crucible,  then  diflolved  in  water, 
filtred  and  cryftallized  again,  it  becomes  more  pure  and  perfect  than 
any  other  fait,  well  fitted  for  chemical  operations,  and  exceedingly  ap¬ 
proaching  to  fal-gem.'  And  in  this  method  we  ought  conftantly  to 
purify  fea-falt,  for  the  ufes  of  chemiftry  ;  becaufe  naturally  it  is  always 
mixed  with  fome  impurities  of  the  fifhes,  or  other  foulnefs  of  the  fea 

1  •  which 
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which  cannot  be  perfectly  feparated  from  it  by  any  gentler  or  lefs  labo¬ 
rious  treatment.  The  fea-falt  thus  purified,  is  neither  of  an  acid  or 
alkaline  nature ;  for  it  makes  no  efferveflence  with  fpirit  of  vitriol  or 
oil  of  tartar.  ’Tis  wonderfully  fixed  in  the  fire,  much  more  fo  than 
nitre,  and  will  not  flow  without  a  violent  heat;  and  then  ’tis  apt  to  run 
thro  the  pores  of  the  containing  veflel.  Being  calcined  with  the  moft 
intenfe  degree  of  fire,  it  neither  changes  its  nature,  nor  becomes  the  fhar- 
per ;  but  it  runs  fpontaneoufly  in  the  air,  by  attracting  the  moifture  there¬ 
of.  There  is  this  farther  remarkable  of  it,  that  either  direCtly  or  indi¬ 
rectly  ’cis  the  only  folvent  of  gold,  mercury  alone  excepted ;  and  power¬ 
fully  dilfolves  it,  if  mixt  with  fpirit  of  nitre,  which  is  thereby  turned  into 
what  we  call  Aqua  regia,  as  being  the  menftruum  for  the  regal  metal.  It 
preferves  its  virtues  entire  in  palling  thro’ all  the  ftages  and  circulations 
of  the  animal  body,  where  nitre  would  be  confiderably  changed.  Laftly, 
it  defends  all  the  parts,  both  of  animals  and  vegetables  from  putrefac¬ 
tion  ;  fo  that  theymay  be  preferved  entire  by  its  means  for  a  long  feries  of 
years.  The  like  properties  may  alfo  be  underftood  of  fal-gem,  which  ap¬ 
pears  to  be  the  fame  kind  of  fait,  tho  found  in  a  different  form,  and  dug 
up  in  mountains,  or  mines,  far  diftant  from  the  fea. 

process  cxxix. 

/ 

Exhibiting  the  preparation  of  Glauber’ j  Spirit  of  SEA- 

SALT. 

i.fT^O  a  proper  quantity  of  purified  fea-falt ,  cliff olved  in  an  equal  propor- 
1  tion  of  fair  rain-water,  and  put  into  a  glafs  retort,  pour ,  with  care 
to  avoid  the  noxious  fumes,  a  weight  of  moderately  firong  oil  of  vitriol,  equal 
to  that  of  the  fea-falt ;  and  as  foon  as  they  mix  together,  a  confideralle  ebul¬ 
lition,  heat,  and  very  piercing,  prejudicial ,  and  acid  fumes  will  arife ;  which 
Jhew  that  the  fea-falt  is  now  volatilized.  After  this,  apply  a  capacious  receiver 
to  the  retort,  and  firfl  difiil  off  the  infipid  phlegm,  with  a  gentle  heat  in  find, 
till  the  liquor  jufl  begins  to  rife  acid  ;  then  pour  away  the  phlegm,  firmly  lute 
on  the  receiver  again ,  and  difiil  with  degrees  of  fire  to  the  highefi  that  can  be 
given  in  fand :  the  fpirit  will  rife  in  white  fumes,  as  that  of  nitre  does  in  red 
.ones ;  and  when  no  more  liquor  will  come  over,  let  the  veffels  cool,  and  carefully 
take  away  the  receiver,  which  will  now  contain  an  excellent  and  genuine  f  pirit  of 
fea-falt *. 

2.  Tho  this  fpirit  of  fea-falt  be  a  firong  acid,  yet  it  appears  to  re¬ 
ceive  nothing  at  all  from  the  oil  of  vitriol  in  the  operation ;  for  it  per- 

*  Spirit  of  fait  is  generally  allowed  good  I  bly  ;  but  when  a  year  old,  it  lofes  its  fine  aci- 
and  genuine  when  it  appears  perfettly  tranfpa-  |  dity  and  has  no  fcent  at  all;  laftly,  when  it  is  of 
rent,  pellucid,  or  yellowifh  ;  when  being  new,  1  an  acid,  pungent,  faline  tafte,  and  .neither  cor- 
irs  fumes  immediately  afFeft  the  no fe  agreea-  \  rodes  nor  tinges  the  cork  whereby  it  is  confined. 

feCtly 
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feCtly  diifolves  gold,  efpecially  when  obtained  pure  ;  which  it  will  not  do 
when  mixed  with  oil  of  vitriol.  The  method  of  purifying  it,  when  the 
caution  of  changing  the  receiver  after  all  the  phlegm  is  come  over 
has  not  been  obferved,  is  to  place  it  in  a  tall  glafs,  and  with  a  gentle 
heat  exhale  the  aqueous  part  which  will  leave  the  fpirit  exceedingly 
ftrong  and  pure.  And,  what  farther  proves  it  the  real  fpirit  of  fait,  if  it 
be  joined  with  fixed  alkali,  it  will  again  be  converted  into  fea-filt* 
and  if’  added  to  a  volatile  alkali,  it  becomes  mere  fal-ammoniac  :  and  there¬ 
fore  where*ever  a  clean  fpirit  of  fea-falt  is  required,  this  is  the  kind  that 
ought  to  be  ufed,  rather  than  that  difiilled  with  bole,  which  requires 
earthen  veffels,  and  a  flrong  and  naked  fire  to  raife  it;  the  whole  pro- 
cefs  being  conduced  exadtly  as  in  the  diftillation  of  fpirit  of  nitre;  ex¬ 
cept  that  the  fea-falt  ought  to  be  thorowly  decrepitated  before  it  is  com¬ 
mitted  to  the  retort :  by  which  operation  it  will  be  found,  that  almoff  the 
whole  body  of  the  neutral,  mild,  and  fixed  fea-falt  is  convertible  into 
white  fumes,  that  condenfe  to  an  acid,  corrofive,  and  volatile  liquor.  But 
if  a  third  or  fourth  part  of  bole  be  not  added  to  the  fait  before  diftilla- 
tion,  it  will  be  fufed  by  the  fire,  and  made  to  pafs  thro  the  pores  of 
the  glafs. 

3.  The  medicinal  virtues  of  this  fpirit  are  very  confiderable,  whether  ffirtmer***' 
it  be  ufed  internally  or  externally.  JBefides  the  virtues  it  has  in  common 
with  fea-falt,  and  all  the  acid  fpirits,  it  is  peculiarly  adapted  to  excite 
the  appetite  in  perfons  of  a  weak  or  languid  ftomach.  It  likewife  de¬ 
fends  the  body  from  alkaline  putrefaction,  clears  it  of  vifcid  phlegm, 
and  is  of  fingular  fervice  in.  the  fcurvy  Helmont  alfo  commends  it  as 
the  belt  known  medicine,  for  the  (tone  of  the  bladder  and  kidneys ;  a 
few  drops  thereof  being  taken  every  day  in  fome  proper  vehicle.  Exter¬ 
nally  applied,  *tis  admirable  inputting  an  immediate  hop  to  gangrenes, 
or  mortifications.  It  appears  to  be  the  bed  corrofive  hitherto  difcovered, 
for  taking  oft'  warts  andfmall  cancers.  I  once  performed  an  almoft  un¬ 
expected  cure  upon  a  man  who  had  a  little  cancer  in  his  tongue,  only 
by  frequently  touching  the  part  with-  this  fpirit.  But  I  do  not  recommend 
it  as  a  proper  remedy  in.  all  kinds  of  cancers  ;  only  when  they  are  finally 
and  unaccompanied  with  a  bad  habit  of  body* 


P  R  O  C  E  S  s  CXXX, 

Exhibiting  the  preparation  of  Glauber V  Sal  Mirabile  of  SE  A> 

SALT. 


I..  ^  if  A  K  E  the  particular ,  white  fait ,  that ,  after  the  preceding  procefs  is  jie  pncfrfi 
t  finifbed,,  remains  at  the  bottom  of  the  retort,  hruife  it ,  fufe  it  for  fome 
time ,  at  the  fire  in  a  crucible,  then  jlijfblvt  it- in  water,  filtre  the  filiation,  evaporate 
it  to  a  pellicle, . fet  it 'in  a  cool  place,  and  it.  void  infant  ly  Jhoot  into  a  beautiful 

and' 
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and  firange  kind  of  cryflals>  of  a  figure  not  to  be  defined ,  and  novo  commonly 
called  Glauber’*  fal  mirabile  of  jea* fait. 

2.  The  figure  of  thefe  cryftals  is  fo  uncertain,  that  they  fcarce  ever 
appear  the  fame  in  any  two  operations,  as  'Mr.  Boyle  has  juftly  obferved, 
in  fpeaking  to  the  differences  he  remark’d  between  falts.  And  this,  he 
tells  us,  may  well  be  owing  to  the  quantity  or  different  proportion  of  acid 
they  contain,  or  according  to  the  time  at  which  the  diftillation  of  the  fpirit 
of  fait  ceafed.  And  if,  without  a  previous  calcination,  the  caput  mortuum  be 
diredly  diflolved,  filtred,  &c.  it  may  be  made  to  afford  an  incredible  variety 
of  cryftals,  according  to  the  quantity  of  the  acid  left  behind, 
whereof  it  had  not  been  freed  by  the  fire :  but  if  the  proporti¬ 
on  of  the  acid  be  much  too  great,  it  may  entirely  prevent  the  crys¬ 
tallization  ;  in  which  cafe,  the  Solution,  and  other  parts  of  the  opera¬ 
tion  muff  be  repeated  in  order  to  get  it  out,  before  it  is  again  expofed  to 
cryftallize.  M.  ‘Tournefort  tells  us  thefe  cryffals  nearly  refemble  the  ft  range 
kind  which  he  obferved  hang  pendulous  from  the  top  of  a  certain  cave  he 
met  with  in  his  travels.  In  fome  of  their  properties,  they  come  nearly 
up  to  tartar  of  vitriol ;  but  differ  from  it  in  others.  They  have  this  won¬ 
derful  property,  that  being  mixed  with  thrice  their  own  quantity  of 
wine,  water,  or  any  other  fimilar  liquor,  and  fet  at  reft  in  a  cool  place 
for  twelve,  or  twenty  four  hours,  the  whole  liquor  will  appear  to  be 
frozen.  And  the  fame  effed  they  produce  with  the  liquor  wherein  the 
flefli  of  animals  has  been  boiled.  Thefe  Several  reafons  induced  Glauber , 
the  firft  difcoverer  of  this  fait,  to  call  it  by  the  name  of  wonderful;  and 
to  give  an  entire  treatife  upon  the  fubjed  thereof;  wherein  he  like- 
wife  highly  commends  it  as  a  menftruum,  making  it,  in  a  manner,  to 
be  almoft  univerfal :  and  indeed  its  power  is  admirable  in  diffolving 
antimony  and  other  metalline  bodies,  and  extrading  tindures  there¬ 
from. 

3.  This  feems  to  be  much  the  fame  kind  of  fait  with  that  the  Englifb 
call  by  the  name  of  Epfom  fait,  and  of  the  like  medicinal  virtues; 
being  indeed,  when  prepared  pure,  an  excellent  purgative;  and  may 
be  taken  in  the  quantity  of  an  ounce,  diflolved  in  water  or  other 
liquor,  in  the  manner  of  the  medicated  fait  of  Tachenius  \  and  when 
ufed  along  with  a  vehicle  difpofed  to  go  off  by  urine,  fweat,  or  infenfible 
perfpiration,  it  appears,  more  particularly,  to  promote  and  increafe  thofe 
difcharges :  but  it  ought  to  be  ufed  with  difcretion,  becaufe  it  is  apt 
to  damp,  or  totally  abolifh  the  power  of  generation. 
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Exhibiting  the  Regeneration  of  S  E  A-S  ALT. 
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i.npO  a  quantity  of  Glauber’*  fpirit  of  fea-falt,  obtained  as  above  di-Tbe  pocefs, 

A  retied^  pour ,  at  fever al  times ,  fo  much  of  the  oil  of  tartar ,  made 
per  deliquium,  as  will  ferve  to  faturate  it,  or  till  the  mixture  of  the 
tzuo  ceafes  to  make  any  ebullition ,  or  effervefcence ,  and  tafles  neither  acid ,  nor 
alkaline,  but  entirely  like  the  lixivium  of  fea  fait.  The  ebillition  upon 
every  affujion  of  the  oil  of  tartar  will  be  very  confiderable  ;  and  care  mujl 
be  had ,  by  repeated  affufions,  made  in  fmall  quantities,  to  hit  the  exaEl  point 
of  faturation ;  which  being  once  obtained,  the  liquor  will,  upon  all  trials 
prove  a  real  and  proper  lixivium  of  fea-falt.  And  if  this  liquor  be  fil- 
tred,  or  made  pure,  and  evaporated  over  a  gentle  fire  to  a  pell  vie,  and  then 
expofed  to  the  cold ,  it  will  there  Jhoot  into  a'clual  cryflals  of  fea  fait  ;  as 
appears  plainly  by  their  fi  :ednefs  at  the  fire,  their  trifle ,  figure,  and  the 
like ;  but  principally  by  the  power  they  give  to  Aquafortis  of  diffolving 
gold . 

2.  Here  we  fee  a  third,  neutral  fait  produced  by  the  admixture  of  theft*  ufetinche 
violent  acid  of  fea-falt ;  with  a  fixed  alkali,  as  was  before  .  obferved  in  ’‘fufinTltuu 
the  regeneration  of  nitre  from  its  fpirit,*  the  regenerated  fait  participa-  rd  fbilofcphy. 
ting  neither  of  the  acrimony  of  alkali,  nor  acid,  when  the  operation 
is  nicely  performed,  and  the  due  proportion  hit.  •  Whence  it  appears, 
that  in  cafe  a  very  (harp  fluid  were  lodged  in  the  human  body,  it  might 
be  correded,  or  have  its  acrimony  deftroyed  by  an  oppofite  fait,  w  ithout 
caufing  any  violent  diforder  j  the  fait  compounded  by  this  mixture  being 
thus  made^  harmlefs  and  inoffenfive.  But  in  fuch  a  cafe  the  hew  fait 
will  partake  of  the  nature  of  the  acid,  rather  than  the  alkali  ;  as  we 
formerly  obferved  of  nitre,  and  as  appears  plainly  in  the  prefent  expe-  • 
riment.  Whence  we  fee  the  juftnefs  of  that  rule,  which  obtains  among 
the  adept,  that  acids  determine  alkalies.  But  tho  ’tis  manifeft  from 
this  experiment,  that  fea-falt  may  adually  be  regenerated  by  uniting  its 
fpirit  to  a  fixed  alkali  ;  yet  will  it  not,  according  to  the  dodrine  of 
fome  chemifts,  ferve  to  prove  in  what  manner  fea-falt,  or  fal-gem,  is 
originally,  by  nature,  generated  in  the  earth,  or  fea;  becaufe  it  feems 
impoffible  to  fay  from  whence  fuch  a  quantity  of  fixed  alkali  ihould  be 
fupplied,  as  is  requifite  for  this  purpofe  ;  when  not  a  fingle  grain  of  it 
ever  appeared  to  be  the  produdion  of  nature. 
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The  procefs. 


Its  uJlS. 


PROCESS  CXXXII. 

Exhibiting  the  extemporaneous  production  of  Sal-ammoniac,  with 

the  Spirit  of  S  E  A*S  A  L  T. 


1 '  AAAKE  a  !Lra&ual  affufion  of  the  fpirit  of  fe  a- fait  upon  a  proper 
X  V  JL  quantity  of  the  alkaline  fpirit  of  fal- ammoniac,  prepared  with  fait  of 
tartar ,  till  all  the  ebullition  c cafes,  and  the  mixture  acquires  the  perfect 
tajie  and  fmell  of  a  folution  of  fal~ ammoniac •  T ’he  phenomena  in  the  ope¬ 
ration  will  be  the  fame  as  in  the  preceding  procefs  ;  and  much  the  fame  cau¬ 
tion  is  here  required,  fhen  this  compound  liquor  being  filtred,  and  evaporated  to 
a  pellicle,  will  form  it  felj  into  fiarry  flocci,  having  the  fcent,  tafte ,  odour, 
and  volatility  of  fal ■  ammoniac ;  and  being  upon  all  chemical  trials  the  fame  with 
that  commonly  fold  in  the  fhops,  only  purer. 

z.  Here  we  fee  by  compounding,  as  before  we  found  by  refolving 
faI-ammoniac,that  it  confifts  of  a  volatile  alkali,  joined  to  a  volatilized  fea- 
Yalt.  We  cannot  however,  with  fafety,  from  hence  conclude,  that  fofil  fal- 
ammoniac  is  adually  produced  in  the  fame  manner.  This  farther  advantage 
we  have  from  our  prefent  procefs,  that  it  fhews  us  how  to  render  any 
given  fixed  fait  volatile  ;  namely,  by  firft  obtaining  the  fpirit  thereof, 
and  mixing  that  fpirit  with  a  volatile  alkali,  as  the  fpirit  of  urine  for 
inftance,  then  exhaling  away  the  fuperfluous  liquor,  as  mentioned  in  the 
experiment.  And  thus  we  can  at  pleafure  turn  neutral  and  alkaline  falts 
into  acid  ones,  and  vice  versh,  by  diftillation,  and  the  making  of  proper  mix¬ 
tures.  We  have  now  gone  thro5  all  the  particulars  neceffary  to  the  che¬ 
mical  knowledge  of  falts,  excepting  only  the  diftillation  of  vitriol,  which 
in‘  ftridtnefs,  is  not  a  fait,  but  a  femi-metal, /and  fhali  therefore  be 
treated  as  iuch  in  its  proper  place  *. 


*  Nothing  of  moment  feems  to  have  been  [ 
omitted  in  this  hiftory  of  falts,  unlefs  it  be  the 
procefs  fon  making  Aquaregiay  the  menftruum 
generally  ufed  for  diflolving  gold  and  antimo- 
mony.  Thofe  who  pleafe,  may  readily  pre¬ 
pare  this  menftruum,  by  digefting  ftrong  fpirit 
of  nitre,  with  a  fourth  part  of  its  own 
weight  of  pulverized  fal- ammoniac,  in  warm 
J  i  i  J  ill  Y  •  f\  fll){ V  .  !•  tOG 
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fand,  till  a  thorow  folution  is  efFefted.  The  glafs 
ought  to  be  large,  in  proportion  to  the  mat¬ 
ter,  and  the  heat  but  moderate,  to  prevent  any 
ill  effett  from  the  burfling  of  the  glafs,  or  the 
fumes  which  are  to  be  avoided.  This  liquor, 
when  cold,  ought  to  be  kept  in  a  glafs,  with  a 
ftopple  of  the  fame  matter,  or  one  made  of 
wax. 
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Chemical  History  0/  SULPHUR. 
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THE  next  thing  to  be  treated  in  order,  is  Sulphur ;  which  comes  introduction  to 
immediately  after  falts,  and  before  we  proceed  to  metals,  becaufe 
the  firft  operation  to  be  made  upon  metals,  mud  be  to  purify  and  cleanfe 
them  from  all  heterogeneous  bodies,  of  which  fulphur  is  the  chief;  and 
fo  univerfally  arid  intimately  adheres  thereto,  that  fcarce  any  metal  in 
nature  is  to  be  found  without  it,  or  can  be  perfe&ly  freed  therefrom. 

Sulphur  is  a  foffil  body,  friable  in  the  cold,  fufible,  like  pitch  or 
bitumen,  by  a  gentle  heat,  without  taking  fire  of  it  felf,  infolublein  water, 
ardent  fpirit,  and  all  the  known  acid  liquors;  tho  it  makes  a  moil  per¬ 
nicious  fuffocating  fume  with  oil  of  vitriol.  It  is  very  inflammable  at  a 
naked  fire,  and  burns  away  in  a  blue  flame;  which  is  the  conftant  nature 
of  fulphur,  and  of  which  it  can  by  no  art  be  deprived.  In  its  natural  Hate  it 
is  wholly  volatile,  but  proves  neither  acid  nor  alkaline  upon  any  chemicaL 
experiment ;  tho  a  large  quantity  of  acid  matter  may  readily  be  obtained 
therefrom.  But  this  no  more  proves  it  an  acid,  than  a  fimilar  treatment 
would  prove,  that  nitre  and  fea-falt  are  acids,  becaufe  by  the  like  means 
they  may  be  converted  into  fuch.  It  is  by  the  chemifis,  with  fomefhew 
of  reafon,  called  the  rofin  of  the  earth  ;  for  all  the  properties  which  we 
formerly  obferved  of  rofins  are  likewife  to  be  found  in  fulphur ;  excepting 
only,  that  it  is  not  of  it  felf,  like  all  vegetable  rofins,  diflolvable  in 
alcohol  of  wine.  Some  chemifis  have  entertained  a  notion  that  fulphur 
may  be  fixed  into  metals ;  but  this  appears  ill  grounded  :  tho  it  muft  be 
confeffed  that  it  adheres  clofely,  and  feems  intimately  united  to  them  ; 
which  are  all  brought  to  their  proper  form,  by  being  feparated  and 
cleanfed  therefrom  *.  All  the  fulphur  in  ufe,  is  fuppofed  to  be  dug  ‘ 
from  the  earth  ;  and  large  quantities  of  it  are  found  in  hot  fubterraneous 
places  where  the  flrong  effe&s  of  fire  are  felt.  For  the  other  particu¬ 
lars  relating  to  this  mineral,  we  refer  to  the  'theory. 


*  The  truth  Teems  to  be,  that  all  metals  require 
a  certain  proportion  of  fulphur  to  make  them  what 
they  are  ;  the  purer  the  lefs,  and  the  more  impure 
the  greater.  Metals  too  far  freed  of  their  fulphur, 
are  calces ;  and  when  they  abound  too  much 
therewith,  brittle,  foul;  and  unfit  for  working, 
When  by  top  violent,  or  too  long  continued  a 
*  fufion,  the  face  of  any  metal  happens  to  be  burnt, 


that  is,  appears  like  a  cruft,  and  ceafes  to  flow 
with  the  body  thereof,  the  way  to  reduce  it,  and 
make  it  again  flow  fmooth  and  equable,  iy  to 
throw  into  it  a  due  proportion  of  common  ful¬ 
phur  :  and  when  reduced  to  a  mere  cabc,or  glafc, 
it  may  be  made  to  afiume  a  metalline  form  a- 
gain,  by  fufing  it  in  a  fulphureous  fire,  ora  fire 
of  unttuous  fewel. 
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PROCESS  CXXXIII. 


Exhibiting  the  Sublimation  ^SULPHUR,  or  the  way  of  puri¬ 
fying  or  converting  it  into  Flowers . 


TJ?e  f  rocefs. 


Itt  nature  and 
ufes. 


I.  nTAKE  any  quantity  of  dean ,  native  fulphur ,  ct  Mr  wife  called  fulphur 
X  vivum,  reduce  it  to  a  fine  powder ,  mix  it  with  an  equal  or  double 
proportion  of  pure  fandr  put  the  mixture  into  an  iron  or  earthen  retort ,  carefully 
lute  on  the  receiver  to  exclude  the  air}  and  in  a  farfd-heat ,  give  a  firong  degree 
of  fire;  upon  which  the  whole  body  of the  fulphur  will  melt  and  fublime ,  or 
rife  in  forcers,  adhering  to  the  fides  of  the  receiver ,  and  retaining  the  nature 
and  properties  of  native  fulphur ;  only  fulphur  purified ,  and  brought  to  the  form  of 
a  meal ,  or  flour. 

2.  Care  muft  be  had  in  luting  the  jun&ure  of  the  fubliming  veflels,  fo  as- 
to  exclude  the  air,  the  admiflion  whereof  would  inftantly  caufe  the  matter 
to  take  fire,  and  make  it  fuffocating;  or  unfafe  to  approach,  for  fear  the 
velfels  fhould  break.  This  is  the  common  method  of  purifying  native 
fulphur;  which  being  fufed  again  at  the  fire,  and  caft  into  rolls,  is 
the  common  fulphur,-  or  roll-brimftone  fold  in  the  (hops.  And  if 
the  fublimation  were  ever  fo  often  repeated,  the  fulphur  would  un¬ 
dergo  no  change  ;  but  ftill  retain  its  own  nature,  without  being  at  all 
analyfed,  or  feparated  into  its  component  parts,  only  rendred  volatile. 
Whence  it  appears,  that  fulphur  is  a  femi-volatile  fubftance  capable  of 
enduring  a  firong  fire,  and  a  high  degree  of  fufion,  without  changing 
its  nature;  being  only  purified  by  this  operation,  fo  as  to  become 
fitter  for  chemical  and  medicinal  ufes  :  tho  Helmont  always  preferred  the 
native  fulphur  to  that  purified  in  this  manner,  as  having  fufiered  no 
alteration  from  the  fire,  nor  loft  its  fubtile  fpirir,  in  which,  according  to 
him,  refides  its  wonderful  virtue:  and  on  this  account  he  highly  com¬ 
mends  it  as  an  antipeftilential  medicine,  ordering  it  to  be  given  with 
fait  and  vinegar,  and  alluring  us  it  was  the  great  remedy  of  Hippocrates , 
in  the  cure  of  the  plague.  This  is  certain,  that  fulphur  is  an  admirable 
remedy  for  the  itch,  and  all  cutaneous  difeafes  j  and  may  fafely  be  admi- 
niftred  in  inflammatory  or  peftilential  cafes.  But  fome  have  been  fo 
injudicious  as  to  feek  for  the  philofophers  ftone  therein  ;  as  if ’a  thing  fo 
volatile  as  we  find  it  in  this  procefs,  were  very  capable  of  being  fixed, 
or  tranfmuted  into  a  pure  metalline  fubftance. 
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PROCESS  CXXXIV. 

Exhibiting  the  A/y/.r  SULPHUR,  or  the  method  of  ma¬ 
king  Oleum  Sulphuris  per  campanam. 

x.  TV  /T ELT  a  proper  quantity  of  the  flour  of  fulphur ,  over  a  gentle  firexTbe fncef*. 

JLVX  in  a  low,  cylindrical ,  earthen  veffel ,  of  three  err  four  inches  diameter ; 

•when  it  is  thorowly  diffJved ,  place  the  containing  veffel  upon  a  wide  glafs 
dip,  in  a  chimney ,  and  fet  fire  to  the  melted  fulphur ,  fo  that  its  whole  upper 
fur  face  may  appear  on  flame',  then  place  the  fulphur  under  a  broad  and  large 
glafi  bell)  fuf pended  for  the  purpofe,  and  fi  ft  bedewed  on  the  injide ,  and  heated 
with  the  vapour  of  hot  water,  to  prevent  its  cracking  by  the  heat  of  the  lighted 
fulphur .  This  bell  is  to  hang  fo ,  that  there  mufl  be  the  fpace  of  half  an  inch 
between  its  lower  furface,  and  the  edge  of  the  veffel  containing  the  burning  ful¬ 
phur,  to  give  a  free  paffage  to  the  air-,  and  if  all  things  are  rightly  managed, 
the  fumes  of  the  burning  fulphur,  being  now  condenfed  by  the  Jides  of  the  bell, 
will  trickle  down ,  in  the  form  of  a  ponderous ,  reddifh,  acid  liquor ,  into  the  glafs 
dif  funding  under  the  mouth  of  the  bell :  and  th;s  liquor  is  called  by  the  name  of 
fpirit ,  or  oil  of  fulphur,  per  campanam.  And  thus  if  the  operation  be  duly 
continued,  and  the  fulphur  xvas  exceeding  puret  the  whole  quantity  will  be  re - 
folved  into  blue  fame ,  and  this  acid  fpirit  • 

2.  I  have  endeavoured  to  perform  this  procefs  according  to  the  dif- 
.ferent  dire&ions  of  all  the  chemical  writers  ;  but  always  without  fuccefs,  mrt 
till  I  fell  upon  the  method  of  M .  Homberg  ;  who  for  this  purpofe  orders  a 
very  large  bell  to  be  made  of  a  glafs  cucurbit,  by  cutting  off  a  large 
part  of  its  bottom  in  a  circular  form,  with  a  diamond  ;  fo  as  to  leave  a 
very  wide  empty  fpace.  When  this  is  done,  he  places  the  earthen  difh, 
containing  the  fulphur,  upon  a  clean  glazed  pan ;  but  with  fome  pieces 
of  glafs  between  to  fupport  and  raife  it  above  the  pan,  left  the  oil  that 
diftills  down  into  it  fhould  corrode  the  bottom  of  the  difh  externally, 
and  fo  become  impure.  The  cucurbit,  when  cut  in  this  manner,  he 
fufpends  at  fuch  a  diftance  .above  the  pan,  as  to  give  free  entrance  to 
the  air  ;  otherwife  the  fulphur,  which  ought  to  be  kept  continually  flaming 
would  foon  be  extinguifhed.  And  that  it  may  be  fufpended  with  the 
greater  convenience,  he  paftes  a  flip  of  linen  cloth  around  the  neck  of  the 
cucurbit,  by  means  of  ftarch  and  water  \  and  in  this  linen  makes  con¬ 
venient  loop-holes  for  the  firing  to  run  thro' that  isdefigned  to  fufpend 
it,  and  keep  it  firm.  If  during  the  operation  the  fulphur  fhould  happen 
to  be  extinguifhed,  it  nuift  again  be  melted  and  treated  as  before.  But 
fometimes  when  the  flame  feems  alfnofl  expiring,  the  ftirring  of  the  matter 
about  v  ill  alone  recover  it.  .  And  if  ic  be  thus  kept  ftirring,  fo  that  the- 
upper  cruft  may  be  mi-yed  and  made  ro  burn  wirh  the  other  matter,  the 
whole  b<  d\  of  the  fulphur  v  ill  be  confirmed,  and  no  fasces  remain  behind; 
blit  if  the  fulphur  were  impure,  or  this  caution  negleCted,  there  will  be 

.  •  •  found 


found,  at  the  end  of  the  operation,  a  fixed  bituminous  fubdanco,  fome* 
what  of  a  femi*  volatile  nature.  Whence  it  is  manifed,  that  pure  fulphur 
confids  of  an  inflammable  and  uninflammable  part,  or  a  perfect  oil  and  an 
acid  liquor,  very  like  pure  oil  of  vitriol  :  and  this  gives  us  the  reafon 
why  the  mixing  of  any  kind  of  oil,  properly  fo  called,  with  oil  of 
vitriol,  forms  a  fulphur,  or  bitumen.  The  operation  is  made  to  bed 
advantage  in  a  moid,  quiet,  and  cool  place  belowground,  or  when  the 
air  is  damp  and  cloudy.  The  fume  which  arifes  therein,  ought  follici- 
toufly  to  be  avoided,  as  being  poifonous  to  all  the  animals  that  have  lungs, 
which  it  violently  condringes,  and  thereby  Hops  the  circulation  of  the 
blood,  fo  that  it  fuftbcates  the  creature.  The  fame,  howfever,  is  wonder¬ 
fully  preventive  of  fermentation  and  corruption  in  natural  bodies. 

Chemical  and  ^  .  This  fpirit  has  the  power  of  diffolving  abundance  of  metalline 
ftby/tCylce/fSanda'n^  ft°ny  fubdances,  and  thereby  of  producing  many  vitriolic  and  bitumi- 
IroduttYon!  *  nous  bodies.  From  whence  w'e  may  ealily  account  for  the  origin  of  fuch 
kind  of  bodies  in  the  bowels  of  the  earth.  It  differs  but  little  from 
oil  of  vitriol,  except  that  the  latter  generally  contains  fome  metalline 
parts  ;  whereas,  this  appears  to  be  a  pure  and  univerfal  mineral  acid.  And 
as  this  inflammable  fulphur  is  condantly  found  in  vulcanos  and  fiery  moun¬ 
tains, his  highly  probable  that  their  igneous  and  fuffocatingeruptions  proceed 
either  from  this  mineral,  or  the  pyrites,  which  contains  a  large  propor¬ 
tion  of  fulphur.  ' 

Medicinal  vir*  4.  This  oil  of  fulphur  is  edeemed  the  bed  acid  we  have  for  medicinal 
tuetbeandroducS  u^es  ’  anc^  Preferable  to  oil  of  vitriol,  on  account  of  its  purity.  *Tis 
°tion.e  fr°  UC~ thought  excellent  in  burning  fevers,  and  all  other  didempers  proceeding. 

from  an  alkaline  caufe.  Helmont,  in  particular,  commends  it  as  a  great 
preferver  of  health,  and  tending  to  procure  long  life;  a  fingle  drop 
thereof  being  taken,  with  fome  proper  vehicle,  every  morning  upon  an 
empty  domach. 

process  cxxxv. 

Exhibiting  the  manner  of  'Diffolving  SULPHUR  in  fixed 

alkali. 

The  pm ejs.  i.  f~  g  K  E  equal  quantities  of  purified  fulphur ,  and  good  dry  fait  of  tartar , 

.  JL  grind  them  well  together  in  a  mortar,  and  put  the  mixture  into  a  crucible  ; 
which,  being  covered  with  a  tile  to  prevent  the  firing  of  the  fulphur ,  is  to  be 
fet  in  an  open  fire ,  till  the  matter  flows  ;  upon  which  the  fulphur  will  infiant- 
ly  be  diffolved  by  the  fait .  'Then  take  out  the  crucible ,  and  fuffer  the  matter  to 
cool ,  and  it  will  appear  in  the  form  of  a  red  mafs  of  a  particular  odour  ; 

'  friable ,  and  readily  foluble  in  water ,  or  capable •  of  running  by  the  moifture  of  the 
air,  or  forming  an  oil  of  fulphur  per  deliquium,  and  never  to  b*  reduced  to 
fulphur  again . 
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2.  By  this  means  fulphur  is  made  fo  perfedly  diffolvable  in  water,  tho its  ujes. 
of  it  felf  it  obfHnately  refills  it,  as  thus  to  become  potable,  and  fit 
for  various  ufes. .  This  method  alfo  furnifhes  us  with  a  method  of  pu¬ 
rifying  metals  from  their  fulphur  ;  which  is  apt  to  render  them  brittle, 
and  unfit  for  the  hammer.  Thus  if  any  metal  abounding  with  fulphur, 
be  fufed  with'  a  proper  proportion,  as  fuppofe  twice  its  weight,  of 
fixed  alkali,  or  fait  of  tartar ;  this  fait  will  attrad  the  fulphur,  and 
thereby  become  of  a  red  or  gold-colour,  and  rife  in  the  form  of 
drofs  towards  the  top  of  the  crucible-  leaving  the  'purified  metal  at 
the  bottom  :  on  which  account  this  fait  is,  by  the  purifiers  of  metals, 
called  a  dux.  And  in  the  fame  manner  we  may  prefently  find  whe¬ 
ther  an  ore,  or  unknown  mineral  fubftance,  contains  any  fulphur,  and 
in  what  quantity.  The  fame  experiment,  likewife,  affords  us  a  key  for 
difcovering  the  cheat  of  thofe  chemiffs  who  put  off  a  tindure  of  ful¬ 
phur  prepared  in  this  manuer,  for.  the  tindure  of  gold  ;  which  it  greatly  * 
refembles  in  colour.  • 


PROCESS  cxxxvr. 

Exhibiting  the  manner  of  cDiJfolving  SULPHUR  in  volatile 

alkalies,. 

1 .  T  ~1  P  O  ZV  a  quantity  of  purified  fulphur ,  reduced  to  powder  3  or  upon  the  The  proccfs . 

Ui  flowers  thereof  pour  a  fuitable .  proportion  of  any  oily,  'volatile,  alka -  '  . . 

line,  animal  fpirit ,  as  that  of  hartjhorn,  human  blood,  or  the  like  ;  let  them 
fland  together  in  a  clofe  veffel  for  fome  time ,  and  the  fpirit  will  gain  a  tintture 
from  the  fulphur,  by  dijfolving  a  part  thereof  which  rifles,  like  golden  drops ,  to 
the  top  ofl  the  liquor. 

2.  From  this  experiment  we  may  learn  the  a&ion  of  fulphur  in  the Itsufe. 
body  :  for  if  it  happens  to  find  a  volatile  alkali  there,  it  will  prefently 
be  attra&ed,  abforbed,  and  at  the  fame  time  diflolved  thereby,  fo 
as  to  ftimuiate  the  inteftines,  and  caufe  them  to  difcharge  their 
contents  the  fcent  whereof  will  then  be  exceeding  fetid.  And  this  * 
property  perhaps  it  is,  that  renders  it  ferviceable  in  the  plague,  and 
other  diftempers  proceeding  from  an  alkaline  caufe.  But  in  thofe  dif- 
eafes  which  are  owing  to  an  acid  in  the  body,  it  feems  to  ad  no  other- 
wife  than  by  its  weight,  which  may  fometimes  ftimuiate,  tho  its  effeds,. 
in  this  cafe,  generally  prove  infenfible. 
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Its  ufe  In 
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Medicinal  uft 
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PROCESS  CXXXVII. 

Exhibiting  the  folution  or  tinflure  ^SULPHUR  in  alcohol , 

by  means  of  fixed  alkali . 

*  i .  "I  "1  P  0  M  a  quantity  of  fulphur  dijjohed  in  fixed  alkali ,  after  the  man - 
1^4-  ner  °f  t^,e  hundred  and  thirty  fifth  procefs ,  and  reduced  to  a  dry 
powder,  pour  a  fuitable  proportion  of  pure  alcohol  of  wine ,  and  there  will  in - 
fiantly  be  made  a  fine  golden  tin&ure  of  fulphur ,  which  by  J landing ,  even  in 
the  cold ,  will  gradually  become  deeper  ;  and  much  more  fo,  if  the  containing  glafs 
be  /hook.  When  this  quantity  of  alcohol  is  impregnated  with  the  fulphur , 
it  may  be  poured  off  ’  and  fre/h  put  on,  till  it  will  no  longer  tinge  it  felf  upon  the 
mineral ;  and  by  this  means  there  will  be .  obtained  an  aclual  and  genuine  tinc¬ 
ture  of  fulphur. 

2.  Many  chemifts  have  denied  the  poffibility  of  extrafling  a  true  tinc¬ 
ture  of  fulphur  with  fpirit  of  wine;  and  indeed  that  fpirit,  unaflifted 
with  fixed  alkali,  cannot  effed  it  by  long  digeftion.  But  our  prefent  pro¬ 
cefs  fhews  us,  that  fulphureous  bodies,  once  opened  by  fixed  alkali,  may 
readily  be  made  into  a  tinflure  ;  and  allows  us  to  conclude,  that  when¬ 
ever  a  mineral  or-  metal,  calcin-’d  with  fixed  alkali,  gives  a  deep  red 
tinflure  with  alcohol,  this  tinflure  is  owing  entirely  to  the  fulphur  ad¬ 
hering  to  the  metalline  or'  mineral  body.  Had  the  Eleflor  of  Cologn 
underfiood  this,  he  would  never  have  paid  fo  generous  a  price  to  that 
fubtile  alchemift  who  put  fuch  a  tinflure  upon  him  for  aurum  potabile ; 
tho,  the  better  to' carry  on  the  cheat,  he  aflually  employed  fome  gold  in 
the  preparation,  which  he  could  eafily  recover  again.  The  method  it 
felf  we  have  formerly  hinted,  and  in  fhort  wras  this  :  he  took  gold, 
antimony,  and  fait  .of  tartar,  and  fufed  them  together ;  then,  after  the 
mafs  w;as  cold,  he  poured  alcohol  upon  it,  which  immediately  drew 
out  a  tinflure,  in  all  refpefls,  like  that  of  our  prefent  procefs  ;  the 
fulphur  of  the  antimony  being  here  alone  diifolved  by  the  menftruum ; 
for  w  hich  purpofe  it  wras  previoufly  opened  by  the  fait  of  tartar  ;  the 
gold  remaining  all  the  while  untouch’d.  And  this  is  the  foundation  and 
origin  of  all  the  red  tindures  hitherto  prepared  from  metals.  . 

-.  3.  All  the  fulphureous  tindures  obtained  in  this  manner,  are  very 

drying,  healing,  diffolving,  and  aperitive ;  on  which  account  they  may  pro¬ 
perly  enough  be  given  in  fuch  diftempers  as  proceed  from  cold,  aqueous 
caufes,  and  where  the  fluids  are  mucous  or  too  vifeid.  Dr.  Willis ,  in¬ 
deed,  commends  them  in  phthifical  cafes;  but  they  feem  too  hot  and 
drying  for  that  purpofe,  efpecially  if  an  ulcer  be  adually  formed  in  the 
lungs.  . 

PRO- 


Procejfes  upon  FoJ/ils.  2 57 

PROCESS  CXXXVIII. 

X.  '/**  * 

Exhibiting  the  manner  of  making  Syrup  of  SULPHUR. 

I.  T ~m\IJfohe  of  fulphur ,  incorporated  with  fixed  alkali ,  after  the  manner  of  The  f  roc  ep, 

I  J  the  hundred  and  thirty  fifth  procefs ,  in  about  eight  or  ten  times  its 
■own  weight  of  fair  water  ;  filtre  the  warm  folution3  and  boil  it  up  to  the  con - 
fifience  of  a  fyrup ,  with  an  equal3  or  a  double  weight  of  fugar. 

2  This  experiment  fhews  us  a  method  of  rendring  fulphur  potable  ;its  ufes; 
and  at  the  fame  time  inftruds  us  in  the  nature  of  the  lixiviums  to  be 
gained  by  means  of  fixed  alkali  from  metals ;  and  the  method  of  purifying 
ores  or  metalline  glebes.  If  pure  fulphur,  without  addition,  were,  for 
years  together,  to  be  digefted  or  boiled  in  water  or  alcohol,  it  would  never 
be  diflolved  thereby  :  but  if  it  is  firfl  fufed  with  fait  of  tartar,  it  rea¬ 
dily  affords  a  high  tindure,  or  rich  folution,  with  them.  And  all  the 
tindures  gained  from  metalline  fubftances,  firfl:  fufed  with  fixed  alkali, 
are  of  this  kind;  not  that  the  menftruum,  asfome  would  have  it,  draws 
out  the  fulphur  of  the  metal ;  but  only  diffolves  the  external  fulphur, 
which  is  always  apt  to  cleave  thereto.  In  like  manner,  when  any  me¬ 
talline  glebe  or  ore  is  to  be  purified,  and  reduced  to  the  form  of 
metal,  the  ufual  way  is  firfl  to  roafl  or  torrefy  it,  then  grind  it  to 
powder;  and  laflly,  either  to  fufe  it,  as  we  lately  mentioned,  with 
thrice  its  weight  of  fixed  alkali,  which  incorporating  with  the  light, 
fulphureous  part  of  the  ore,  leaves  the  heavier  metal  at  the  bottom  of 
the  crucible ;  or  elfe,  after  the  manner  of  the  prefent  procefs,  to  boil 
it  in  a  flrong  lixivium  of  quick-lime  or  fait  of  tartar,  which  will  like- 
wife  diffolve  away  the  fulphur  from  the  metalline  part. 

'  3.  This  fyrup  of  fulphur  was  Dr.  WiUis's  pedoral,  or  great  fecret  for  Medicinal  viri 
coughs ;  which  he  highly  commends  even  in  cafe  of  the  phthific  and 
ulcerated  lungs :  but,  like  the  tindure  of  fulphur  before-mentioned,  it  isf  ° 
very  deficcative  as  well  as  healing  to  the  body  ;  and  therefore  feems  only 
proper  for  this  diftemper  inmoift,  cold,  or  phlegmatic  habits,  or  when  it 
proceeds  from  defluxions,  catarrhs,  or  fuch  kind  of  caufes.  I  have  often 
ufed  it,  however,  in  thefe  cafes,  but  could  never  obferve  any  confide- 
rable  effeds  it  produc’d  :  which  polfibly  may  be  owing  to  the  difference 
of  climate,  or  conftitution  of  the  inhabitants,  between  England  and 
Holland.  But  I  fhould  never  employ  it  in  hot  diftempers,  dry  coughs, 
ulcerated  lungs,  and  afthma’s ;  as  believing  it,  in  thefe  cafes,  very  pre¬ 
judicial.  It  may,  perhaps,  be  made  more  pedoral,  and  fitter  for  feme 
purpofes,  by  ufing  fyrup  of  hyflop,  inflead  of  fugar,  in  its  compo- 
fition. 


K  k 


PRO- 


2  $8  Procejfes  upon  Foffils. 

•  P  R  O  C  F,  S  S  CXXXIX. 

Exhibiting  the  fo  hit  ion  of  SULPHUR,  or  the  preparation  of 

its  Balfam ,  with  exprejfed  oils . 

77; e  proceft.  j.  r  I  7  0  one  part  of  the  flowers  of  fulphur ,  put  into  a  large,  glared,  earthen 

I  pot ,  three  or  four  parts  of  oil-olive,  gained  by  expreffion ,  or  any 
other  exprejfed  oil  whatfoever,  and  boil  them  together  over  a  foft  fire ,  for  the 
fpace  of  an  hour,  or  till  the  fulphur ,  which  is  apt  to  remain  in  fufion  at  the 
bottom,  be  totally  diffolved  and  united  with  the  oil  into  a  red  balfam,  called  by 
the  name  of  Helmont’r  balfam  of  fulphur. 

’  its  ujes .  2.  Here  we  fee  that  fulphur  is  readily  diffolvable  in  grofs  oils  ;  which 

fhews  the  general  method  of  preparing  the  balfams  thereof;  and  gives 
us  another  method  of  feparating  ores  or  metalline  bodies  from  their 
external  fulphur.  Thus  antimony,  for  inftance,  being  reduced  to  pow¬ 
der,  and  boiled  in  oil,  will  be  freed  of  its  fulphur,  which  is  now 
formed  into  a  balfam.  And  this  may  be  fufficient  to  let  us  fee,  that 
all  the  balfams  gained  after  the  fame  manner  from  metals,  are  no  more 
at  bottom  than  balfam  of  fulphur ;  being  very  improperly  called  the 
balfams  of  the  metals  from  whence  they  were  gained. 

Medicinal  vir~  3.  This  balfam  is  recommended  both  for  external  and  internal  ufes,  as 

frldSiof.  being  wrarm  and  mollifying  in  cafe  of  wounds,  famous  ulcers,  fi hula’s, 

and  curative  even  of  ulcers  in  the  lungs.  Helmont  particularly  crys  it  up 
in  all  difeafes  of  the  breaft.  But  I  cannot  at  all  approve  of  it  as  an 
internal  medicine  ;  becaufe  it  is  certainly  of  a  very  difagreeable  tafte, 
and  leaves  fuch  a  naufeous  impreflion  upon  the  tongue  as  is  hard  to 
•  be  got  off  again.  Befides,  the  oil  it  is  made  of  being  very  grofs,  it 
may  be  apt  to  caufe  obfb  notions  in  the  lungs  :  and  I  have  frequently 
found,  that  upon  giving  this  kind  of  balfam  in  phthifical  cafes,  the 
fever  and  other  fymptoms  have  been  increafed,  and  the  appetite  de¬ 
praved.  But  as  an  external  remedy,  it  is  doubtlefs  very  ferviceable  in 
wounds,  ulcers,  &c>  w'hich  feems  to  have  given  the  occafion  of  its  be¬ 
ing  likewife  applied  as  an  internal  in  fimilar  cafes. 

PROCESS  CXL. 

Exhibiting  the  method  of  diffolving  SULPHUR  in  diftilled 
oils,  or  of  preparing  Balfamum  Sulphuris  terebinthinatum. 

The  proccfs,  I.  ^  |  ^  0  a  proper  quantity  of  the  flower  of  fulphur ,  put  into  a  tall  glafs, 
1  pour  four  or  fix  times  •  its  own  weight  of  fine  athereal  oil  of  turpen¬ 
tine,  and  boil  them  together  for  the  fpace  of  eight  hours  ;  during  which  time 
a  large  part  of  the  fulphur  will  djfolvc  with  an  audible  noife  ;  but  not  fo 

1  readily 
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readily ,  nor  in  fo  great  a  quantity ,  if  would  in  an  expofed  oil  \  a  con - 

Jiderable  portion  remaining. ,  like  melted  pitchy  at  the  bottom  of  the  glaf  y  utterly 
incapable  of  being  intimately  joined  with  the  oil.  7 he  clear  folution ,  being 
poured  Jrom  the  mdiffohed  fulphur ,  is  called  Balfamum  fulphuris  terebin- 
thinatum ;  which ,  by  long  funding  in  the  cold ,  will  alfo  let  fall  fome  part  of 
the  fulphur  before  fufpended  therein. 

2.  We  fee,  therefore,  that  the  grofs,  fmooth,  or  moft  unactive  oils  77,?  doctrine  it 
are  more  capable  of  making  a  ready  and  thorow  folution  of  fulphur,  aff9ris‘ 
than  the  fharp  and  fubtile  ;  fo  that  alcohol,  which  is  an  oil  exceed¬ 
ingly  fubtilized,  will  not  touch  it  at  all ;  whilft  it  readily  unites  with 

the  thick,  heavy  oils,  gained  by  expreflion,  as  that  of  linfeed,  for  in- 
ftance.  Whence  we.  may  lay  it  down  as  a  rule,  that  this  kind  of  folu¬ 
tion  is  according  to  the  denfity  of  the  menftruum  employed. 

3.  This  balfam  being  wonderfully  hot  and  penetrating,  ought  to  be  ufed  Medicinal  ufet 
with  caution  ;  or  only  in  cold  and  aqueous  cafes  or  conftitutions.  When °/io*he  froduc- 
given  internally,  it  operates  with  great  expedition;  as  is  manifeft  by  the 

change  it  prefently  makes  in  the  colour  and  fcent  of  the  urine  and  fweat. 

A  few  drops  thereof,  drunk  in  a  glafs  of  wine,  will  immediately  give  a 
fcent  of  violets  to  the  urine.  But  I  prize  it  more  as  the  produdt  of  a 
chemical  experiment,  than  as  a  medicine  ;  becaufe  we  have  always  fome 
mifchief  to  apprehend  in  the  body  from  thofe  fat  fubftances  which  are 
able  to  make  a  folution  of  fulphur.  On  which  account  it  is  ill  judged 
of  fome  chemifts  to  recommend  this  balfam,  before  all  other  medicines, 
in  the  cure  of  the  ftone  or  gravel  j  tho  it  rauft  be  acknowledged  diuretic 
and  aperitive.  But  if  there  be  any  inflammation  in  the  bladder  or 
kidneys,  or  any  tendency  to  a  fever,  it  may  prove  very  prejudicial ;  and 
in  contrary  circumftances  perhaps  as  ferviceable.  This  is  certain,  that 
it  may  be  externally  ufed  with  much  greater  fafety  than  internally.  It 
is  a  good  dreffing  for  foul,  famous  ulcers,  in  tendinous  or  nervous  parts 
of  the  body  ;  being  applied  warm. .  But  here  alfo  it  will  prove  perni¬ 
cious  in  cafe  of  inflammation. 

4.  The  different  folutions  of  fulphur  are  readily  convertible  into  va-  w*y$  t0  wyy  ■ 
'  rious  kinds  of  balfams,  by  mixing  with  them  the  effential  oils  of  par-  and  improve  it. 

tieular  vegetables,  to  take  away  their  natural  odour,  and  give  them  a 
new  one  ;  from  which  alteration  they  generally  receive  their  names. 

Thus  ani fated  balfam  of  fulphur  is  made  by  adding  fo  much  effential 
oil  of  anifeeds  thereto,  as  may  give  it  the  predominant  fmell  and  tafte 
thereof.  And  the  like  addition  may  be  made  of  the  oils  of  amber, 
cloves,  &c .  fo  as  to  form  balfams  of  fpecific  qualities  and  virtues.  Or 
the  like  may  be  done  by  originally  diflolving  the  fulphur  in  proper  me¬ 
dicated  oils,  prepared  by  infufion,  co&ion,  diflillation,  or  otherwife, 
from  fuitable  ingredients,  in  the  manner  of  our  prefent  procefs. 
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PROCESS  CXLI. 

Shewing  the  method  of  diffolving  Balfam  0/  SULPHUR  in 

alcohol. 

V>e  froceft.  l  •  ^  g  ^  0  the  terebinthinated  balfam  of  fulphur  of  the  preceding  procefs ,  add 

I  thrice  its  weight  of  alcohol ,  and  by  firongly  Jhaking  the  containing  glafs, 
they  will  prefently  mix  into  an  alcoholiz,ated  balfam  of  fulphur ;  a  fmaU  pro¬ 
portion  of  the  fulphur  afterwards  falling  to  the  bottom .  But  by  long  digefiing 
them  together ,  the  fulphur  will  intimately  unite  with  the  alcohol ,  and  the  oil 
of  turpentine  fink  to  the  bottom  of  the  vejfeU 

its  v/e .  2.  Hence  we  are  furnifhed  with  another  method  of  diffolving  fulphur 

in  alcohol,*  and  by  that  means  of  drawing  fulphureous  tin&ures  with 
it  from  antimony,  and  other  femi-metals ;  namely,  by  boiling  them 
firft  in  oil  to  extract  their  fulphur,  which  may  afterwards,  by  digeftion, 
be  taken  up  with  a  pure  inflammable  fpirit. 

Medicinal  vir-  This  balfam  is  greatly  commended  in  all  fanious  and  purulent 
oftbe^roduc-  ulcers  j  or  where  matter  ought  prefently  to  be  difcharged,  or  its  afflux 
tfon.  to  be  flopped  ;  as  in  all  wounds  of  the  nerves,  tendons,  joints  and 

lymphatics.  A  few  drops  thereof,  applied  hot,  will  dry  up  the  humors, 
and  give  ftrength  to  the  part.  It  is  likewife  fuccefsfully  ufed  in  large 
gun-fhot  wounds,  fiflula’s,  &c .  and  powerfully  prevents  gangrenes  or 
mortifications. 

PROCESS  CXLir. 

Exhibiting  the  preparation  of  the  Soap  of  SULPHUR. 

The  pocejf.  i .  "T  py  inflead  of  the  oil-olive  ufed  in  the  common  preparation  of  foap ,  the 

JL  balfam  of  fulphur  prepared  either  with  expreffed  oil,  as  in  the  hundred 
and  thirty-ninth ,  or  oil  of  turpentine ,  as  in  the  hundred  and  fortieth  procefs,  be 
boiled  up  to  a  due  confidence,  with  the  ftrong  lixivium  of  fait  of  tartar , 
there  will  be  obtained  an  intolerably  fetid  and  fiery  foap. 

Htf  ufe.  2.  Thefe  fbaps,  tho  cried  up  as  an  univerfal  medicine  by  Helmont , 

who  firft  prepared  them,  and  Starkey,  are  by  much  too  fharp,  cauftic, 
and  paufeous  for  internal  ufe  ;  whence  I  am  inclined  to  think  they  nei¬ 
ther  of  them  had  any  experience  of  their  virtues..  For  my  own  part, 
I  cannot  heartily  recommend  the  internal  ufe  of  fulphur,  in  any  quantity, 
after  what  manner  fo  ever  it  is  prepared.  The  chemical  ufe,  then,  o£ 
this  experiment,  is  to  fhew  that  foflil  fulphurs  are  reducible  to  foaps. 
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PROCESS  CXLIIL 

Exhibiting  the  Generation  0/* SULPHUR  from  oil  of  vitriol 

and  oil  of  turpentine . 

.  .1 

1.  \7Cr  ITH  a  proper  quantity  of  oil  of  turpentine,,  pin  into -a  cucurbit,  care -  The  pace  ft, 

V  V  fully ,  and  by  flow  degrees ,  w/x  equal  weight  of  flrong  oil  of  vi¬ 
triol  ;  the  veffel  wherein  the  mixture  is  made  being  fir  ft  heated  and  placed  in 
a  chimney ,  to  carry  up  the  noxious  fumes  :  a  great  ebullition ,  and  confederalle 
degree  of  heat,  will  enfue  upon  every  affujion ,  with  a  copious,  red  fume ,  and 
fometimes  even  the  flame  of  fulphur.  When  the  whole  quantity  of  oil  of  vitriol 
is  poured  on,  and  the  ebullition  ceafed,  gently  diftil  the  mixture  in  clofe  vejfels , 
and  a  fand-heat ,  and  there  will  come  over  an  oil  exceedingly  like  petroleum  ; 
a  black ,  pitchy,  or  bituminous  fubftance  remaining  at  the  bottom  of  'the  retort , 
fuftble  by  heat ,  brittle  in  the  cold,  burning  away  in  a  blue  flame,  and  both  in 
tafte  and  fmett  like  fulphur.  And  if  this  bituminous  matter  be  carefully 
dried ,  and  urged  with  a  ftronger  fire,  it  will  fublime  into  true,  yellow,  inflammable 
fulphur  ;  bin.  more  fetid  than  the  natural . 

2.  The  mixture  of  the  two  oils  requires  a.  good  deal  of  caution  ;  for  iSThe  cautions 
too  large  a  quantity,  or  more  than  a  few  drops,  be  poured  on  at  once,  ;lbftobSeryed 
it  might  endanger  the  breaking  of  the  veffel,  the  firing  of  the  liquors, 

and,  by  the  fumes  they  afford,  the  fuffocation  of  the  operator;  the 
mephitical  exhalations  in  this  operation  being  near  of  kin  to  thofe  of  the 
Grotta  de  cani ,  not  far  from  Naples.  The  diftillation,  likewife,  requires 
to  be  made  with  care ;  left  the  matter,  by  blocking  up  the  neck  of  the 
retort,  fhould  occafion  the  veffels  to  burft  ;  or  the  lute  cracking  and 
admitting  the  air,  fhould  fet  the  matter  on  fire. 

3.  This  experiment  does  not  only  fucceed  with  oil  of  turpentine,  but  Ue  doarint'H 
alfo  with  any  other  vegetable  oil,  or  un&uous  matter ;  whence  we  may  *ffords> 
draw  this  general  conclufion,  that  any  ftrong  mineral  acid,  mixing  with 

any  fat  or  unfluous  vegetable,  will  form  a  bituminous  or  fulphureous 
fubftance.  And  in  this  manner  probably  it  is,  that  fulphureous  and 
bituminous  bodies  are  formed  in  the  earth  ,*  the  univerfal  mineral  acid 
being  fometimes  mixed  with  petroleum,  and  fublimed  in  proper  caverns 
by  the  fubterraneous  heat.  This  is  certain,  that  as  by  refolution  we 
formerly  found  fulphur  divifible  by  fire  into  a  combuftible  oil,  and  an 
uninflammable  acid  fpirit;  fo  now  by  compofition  we  find  it  may  be 
made  by  the  joint  union  of  a  vegetable  oil  and  a  mineral  acid. 
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■  The  procefs . 


PROCESS  CXLIV, 

*  •  ,  . 

Exhibiting  the  Generation  of  SULPHUR  from  oil  of  vitriol 

and  alcohol . 

i .  r  |  sO  one  part  of  ftrong  oil  of  vitriol,  put  into  a  warm  glafs  retort ,  and 
JL  fit  under  a  chimney ,  carefully,  and  by  fmall  quantities,  at  a  time ,  add 
thrice  its  weight  of  alcohol ;  and  when  the  heat ,  ebullition ,  and  noxious  fumes 
occafioned  by  the  mixture  are  ceafed ,  fake  the  glafs ,  and  diftil  the  liquor  with 
a  gentle  heat  into  a  capacious  receiver;  the  juncture  of  the  vejfels  being  well 
clofed .  Upon  this ,  the  whole  place  will  immediately  be  filled  with  the  fweet  f cent 
of  the  male  fouthernwood,  which  however  is  afterwards  very  fuffocating  and  offenfive 
to  the  lungs  ;  in  the  mean  time  there  will  come  over  into  the  receiver  a  fweet  Jpirit 
of  vitriol,  but  of  a  Jlrong  fulphur  eous  fuffocating  odour  ;  leaving  a  black,  pitchy, 
bituminous  matter  behind  it,  which  in  every  ref  pell  appears  to  be  fulphur ;  and 
accordingly ,  by  a  flronger  heat,  will  fublime  into  flowers. 

2.  Great  caution  is  to  be  ufed  in  this  as  well  as  the  former  procefs,  to 
avoid  the  noxious  fumes, which  fo  contract,  or  otherwife  afted  the  lungs, 
as  to  prove  fuffocative,  or  caufe  a -violent  coughing  that  cannot  in  a 
tfiort  time  be  flopped. 

2.  The  liquor  that  comes  over  in  this  procefs  feems  to  be  the  fweet 
fpirit  of  vitriol,  or  Lully  s  water,  the  fragrancy  whereof  is  fo  much  talked 
of  by  the  ancient  chemifts  }  for  if  it  be  diftilled  in  any  confiderable  quan¬ 
tity,  its  feent  will  be  diffufed  all  around  to  a  great  diftance  from  the 
houfe  where  the  operation  is  performed.  Whence  it  is  by  fome  of  them 
faid  to  draw  the  birds  of  the  air  together  by  its  odour. 

4.  The  operation  it  felf  informs  us,  that  a  very  fubtile  oil,  fuch  as  pure 
alcohol  is,  may  by  means  of  an  acid  be  converted  into  a&ual  fulphur ; 
which  therefore  cannot  with  any  colour  of  reafon  be  expe&ed  to  contain, 
or  be  readily  convertible  into  metal. 

PROCESS  cxlv. 

Exhibiting  the  f  reparation  of  Lac  Sulphuris. 

The  procejs.  i.Tf  any  acid  liquor  be  mixed  with  the  tinSlure  of  fulphur,  prepared  with 
JL  fixed  alkali  and  alcohol,  in  the  manner  of  the  hundred  and  thirty  feventh 
procefs,  its  red  colour  will  immediately  be  changed  to  white ;  and  upon  this, 
a  fubfiance  will  be  precipitated  to  the  bottom  of  the  vejfel,  which  when  wajhed  in 
water  and  dried ,  is  by  the  chemifts  called  Lac  Sulphuris,  or  the  magiftery  of 
Sulphur . 
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requires. 
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2.  The  experiment  will  likewife  fucceed  in  an  aqueous  folution  of 
fulphur,  firft  united  by  fufion  with  fixed  alkali ;  and  many  chetnifts  have 
ftrangely  pleafed  themfelves  with  fuch  a  preparation,  confidered  as  a 
‘medicine ;  imagining  that  nothing  could  withftand  its  force.  But  the 
principal  ufe  we  make  of  the  procefs,  is  to  fhew  that-  all  fulphureous 
foffils,  opened  by  alkalies,  or  diffolved  in  fulphureous  menflruums,  may 
prefently  be  turned  white,  and  precipitated  by  acids.  And  this  is  alfo 
the  cafe  in  the  red  tindures  gained  from  metalline  or  other  mineral 
bodies ;  as  particularly  in  the  deep  tindure  of  antimony,  w  hich  may 
.  thus  inftantly  be  turned  white,  and  have  its  fulphur 'thrown  down  to 
the  bottom  of  the  containing  veffel. 


Chemical  History  of  METALS. 

The  treatment  of  metals  ought,  in  a  juft  and  methodical  courfe  introduction  to 
of  chemical  operations,  to  precede  the  treatment  of  femi- metals,  Meuif.0^  ^ 
as  being  much  more  fimple  and  tradable  than  they ;  for  femi. metals  are 
a  mixture  of  heterogeueous  parts  along  with  fuch  as  are  truly  me¬ 
talline.  And  therefore,  in  order  to  know  what  metal  they  contain,  we 
muft  firft  be  brought  acquainted  with  metals  themfelves :  an  ample 
defcription  whereof,  with  all  that  relates  to  their  purification,  and  fitting 
for  chemical  ufes,  we  have  formerly  delivered  in  the  fecond  part,  or 
Apparatus ;  to  which,  therefore,  we  here  once  for  all  refer,  to  fhorten 
the  remaining  part  of  our  bufinefs,  inftead  of  repeating  the  like  account 
at  the  head  of  the  feparate  hiftory  of  every  metal. 
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Chemical  History  of  IRON. 


WE  fhall  begin  our  chemical  examination  of  metals  with  iron ,  be-  introduction  to 
caufe  this,  of  all  the  number,  approaches  the  neareft  to  a  ve-J^n^0rJ0/ 
getable  nature,  and  is  moft  manageable  ;  as  may  appear  from  the  facility  on‘ 
and  readinefs  wherewith  it  diftolves,  and  becomes  one  with  other  bo¬ 
dies.  And  in  the  fame  order  we  fhall  go  on  with  the  reft  of  the 
metals,  according  as  they  approach  neareft  to  this  in  their  nature,  or 
eafy  and  commodious  manner  of  treatment  ,•  which  being  here  obferved 
once  for  all,  will  fave  us  the  trouble  of  frequent  repetitions,  that  might- 
otherwife  be  neceffary  to  keep  the  reader  in  mind  that  we  ftill  pro¬ 
ceed  in  the  fame  geometrical  method  hitherto  followed. 
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Proceffes  upon  Foffils. 
PROCESS  CXLVI. 

Exhibiting  the  preparation  of  the  Vitriol  of  I R  O  N. 


The  proctft,  j.  1  "1  P  0  N  a  quantity  of  clean  and  bright  filings  of  iron ,  placed  in  a  conve- 
U-  nient  glafs  vejfel,  firft  made  hot ,  to  avoid  its  breaking ,  pour  an  equal 
or  a  double  weight  of  flrong  oil  of  vitriol ,  and  no  remarkable  effervefcence  or 
folution  will  enfue ;  but  proceed  to  add  gradually  about  three  or  four  times  as 
much  warm  water  as  there  ‘were  filings  of  iron  employed ,  and  immediately  a. 
flrong  ebullition  and  a  confiderable  heat  will  arife3  together  with  a  fmell  of  ful- 
phur  or  garlicky  like  that  cbfervable  in  minesy  or  particular  mineral  waters  ; 
and  thus  a  per  fell  diffolution  of  the  metal  may  gradually  be  ejfeEled.  About 
which  time 3  the  liquor  is  not  acid ,  but  of  a  fweet ,  vitriolicy  or  ftyptic  tafte ; 
the  Jharpnefs  of  the  oil  of  vitriol  being  quite  defiroyed  by  the  metal.  But  if 
any  confiderable  quantity  of  the  iron  Jhould  remain  undiffolved  at  the  bottomy  a 
few  more  drops  of  oil  of  vitriol  may  be  added  ;  and  on  the  other  handy  if  the 
folution  jhould  be  total >  it  will  be  proper  to  add  a  little  more  filings ,  to  prevent 
any  predominating  acidity  of  the  oil  of  vitriol.  When  the  folution  is  thus  nicely 
adjufled 9  the  green-coloured  liquor  is  to  be  filtred  and  evaporated  to  a  pellicle 9 
over  a  gentle  fire ;  after  which ,  being  fet  in  the  coldy  it  will  fhoot  to  the  bottom 
and  f  tdes  of  the  vejfely  in  the  form  of  green ,  tranfparent  cryfialsy  called  by  the 
name  of  fugar,  magifleryy  falty  or  vitriol  of  iron  ;  being  fufible  at  the  firet  and 
perfeBly  diffolvable  in  water. 

its  nature  <tni  2#  This  is  the  general  method  of  rendring  metals  potable,  or  calcining 
them  by  moifture,  as  it  is  called,  and  gaining  their  vitriols  j  which  ap¬ 
pear  to  be  no  other  than  the  metals  themfelves,  united  with  a  certain 
proportion  of  acid  and  water,  and  thereby  formed  into  tranfparent  cryftals. 
And  it  is  remarkable,  that  they  all,  in  diflfolving,  fmell  flrong  of  fulphur  : 
from  whence  we  may  have  a  criterion  for  judging  of  the  fuccefs  of 
mineral  waters,  when  drank  medicinally;  for  if  upon  taking  any  quan¬ 
tity  of  the  chalybeate  water  of  a  medicinal  fpring,  the  emulations  fhould 
have  the  fmell  of  fulphur,  it  will  be  a  plain  indication  that  there  is 
fome  acid  humor  in  the  body,  which  makes  a  folution,  or  mixes  with 
the  iron  in  the  water  ,*  and  confequently,  that  the  drinking  of  fuch  wa¬ 
ter  is  likely  to  cure  the  diftempers  producible  by  fuch  an  acid.  It  is 
alfo  very  remarkable,  that  if  this  procefs  be  performed  in  a  tall  glafs, 
the  fumes  which  afcend  to  the  mouth  thereof  will  readily  take  fire  at 
a  candle,  and  go  oft’  like  gun-powder,  with  flame  and  -explofion. 

wants  and  3.  The  vitriol  of  our  prefent  procefs  is  the  balls  of  all  the  black 

diluilntht  fr°  ^'m^s  olf  ink>  an^  efteemed  an  excellent  diuretic  and  aperitive  medi¬ 
cine,  and  a  great  deftroyer  of  worms  in  the  firft  palfages.  Its  medi¬ 

cinal  virtues  it  has  partly  from  the  metal,  and  partly  from  the  acid  of 
the  vitriol.  When  taken  in  a  confiderable  dofe,  it  proves  purgative, 
and  if  in  a  larger  vomitive.  Diflolved  in  a  large  proportion  of  fair  \yater, 
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as  in  the  quantity  of  a  grain  to  a  pint,  it  fo  perfectly  rcfembles  thefe 
of  the  Spaw>  as  fcarce  at  all  to  be  diftinguifhed  from  them,  efpecially 
if  mixed  with  a  drop,  or  lefs,  of  oil  of  vitriol.  But  it  it  be  mixed 
in  too  large  a  quantity  with  the  blood,  ’tis.  ap  t  to  coagulate  and  turn 
it  black;  as  alfo.  to  render  the  fmall  fibres  of  the  body  dry  and  crifpy  : 
on  which  account  it  is  an  excellent  ftyptfc,  corroborating,  and  deficcative 
medicine,  when  properly  ufed.  But  if  it  be  made  with  too  large  a 
proportion  of  the  acid,  it  may  become  prejudicial  when  ufed.  internally. 

In  fome  cafes  we  find  that  crude  iron  is  a  fafer,  and  more  effe&ual  me¬ 
dicine,  than  when  joined  with  acids j  as  particularly  in  the  green-fick- 
nefs  and  the  like.  Helmont  obferves,  that  all  fuch  peripneumonical  per- 
fons  as  make  ufe  of  vitriolic  waters,  die  ;  the  vitriol  turning  to  oaker 
in  their  bodies  ,•  and  the  water  taken  along  with  it  coming  away  clear : 
oaker  being  nothing  elfe  but  the  calx  of  iron-  Hence  we  may  learn, 
that  when  any  chalybeate  waters  depofite  a  yellow  fediment,  they  are 
no  longer  fit  for  ufe ;  as  having  now  loft  their  moft  medicinal  part. 

PROCESS  CXLVII. 

Exhibiting  the  Reparation  of  LudovicusV  Tin  Ft  are,  or  potable 

Vitriol  of  I R  O  N. 

1 .  ^  I  K  E  equal  quantities  of  the  pure  vitriol  of  iron ,  and  cryftal  tartar ,  tl)e  proofs* 

1  reduced  to  powder  ;  boil  them  together  in  an  open  ginned  veffel ,  with 
twenty  times  their  own  quantity  of  fair  water ,  to  the  confidence  of  honey  ;  then 
put  this  thick  mafs  into  a  tall  glafis ,  and  pour  upon  it  about  twelve  times  its 
weight  of  fpirit  of  wine ,  once  rectified^  and  boil  them  together  for  four  and 
twenty  hours ,  or  longer ,  and  there  will  appear  on  the  top  a  red  tinEture ,  which , 
being  decanted  from  the  faces ,  is  Ludovicusb  tinHure ,  or  potable  vitriol  of 
iron . 

2.  The  experiment  fhews  us  a  method  of  uniting  vegetable  with hs  nfe' 
metalline  falts  ;  in  which,  when  the  metalline  fait  is  obtained  by  means 
of  an  acid,  it  is  requifite  that  the  vegetable  fait  fliould  likewife  be 
acid. 

3-  This  timfture  of  iron,  which  has  its  name  from  Daniel  Ludovicus,  ffpo 
who  deferibes  it  in  his  treatife  of  pharmacy  accommodated  to  the  ductioa. 
modern  pradice,  is,  we  fee,  a  folution  of  the  vitriol  of  iron,  and  the 
body  of  tartar,  in  fpirit  of  wine  ,•  and  therefore  an  admirable  ftimu- 
lating,  aperitive,  detergent,  and  relaxing  medicine  ,•  good  to  cleanfe 
the  firft  pafl'ages,  and  to  deftroy  worms  therein  ;  being  taken  in  the  quan¬ 
tity  of  fixty  drops,  with  a  glafsof  French  wine,  upon  an  empty  ftomach, 
and  thedofe  repeated  at  the  diftance  of  an  hour  or  more.  It  is  likewife 
ferviceable  in  too  great  a  laxity  of  the  fibres,  in  the  feurvy,  a  begin¬ 
ning  dropfy,  weaknefs  in  children,  and  particularly  in  the  rickets.  It 
may  alfo  be  ufed  with  fafety  and  advantage  in  leucophlegmatic  habits, 
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the  green- ficknefs,  hyfterical  and  hypochondriacal  diforders,  and  the-  va¬ 
rious  kinds  or  degrees  of  the  jaundice.  In  ftrong  conftitutions,  it  may 
be  taken  in  the  quantity  of  two  or  three  drams  for  a  dofe ;  drinking 
fome  convenient  liquor  at  the  diftance  of  half  an  hour  after  it.  And 
thus  it  may  be  continued  for  two  or  three  weeks  together,  the  patient 
ufing  proper  exercife,  as  riding,  walking,  or  the  like  j  by  which  means 
it  will  be ‘made  to  aft  as  a  purgative,  and  turn  the  excrements  black. 
And  it  has  this  advantage  to  recommend  it,  that  it  is  not  apt  to  be 
precipitated  into  an  aftringent  calx,  or  crocus  in  the  body.  In  Short, 
it  may  be  ufed  to  advantage  in  all  thofe  cafes  where  the  preparations 
of  iron  are  proper.  The  bed  way  of  preserving  it  for  this  purpofe,  is 
to  keep  it  upon  its  own  feces,  and  pour  it  off  from  them  by  a  gentle 
inclination  of  the  veftel,  at  the -time  of  ufing  it  ;  becaufe,  by  handing 
thus,  it  daily  diffolves  more  of  the  metal  lodged  in  the  feces,  fo  that 
the  older  it  is  the  better  it  becomes.  It  is  a  caution  proper  to  be 
.cbferved  during  the  time.it  is  ufed,  to  refrain  from  taking  alkaline 
Spirits,  as  Spirit  of  hartfhorn,  or  the  like,  which  might  prevent  the 
effeft  thereof. 


PROCESS  CXLVIII.  . 

Exhibiting  the  reduction  of  the  Vitriol  of  IRON  to  a  Calx  or 
Crocus  ;  or  the  preparation  of  Crocus  Martis  aftringens. 

Thefrteefi.  i.  f  g  ~^AK  E  any  quantity  of  'vitriol  of  iron,  gently  dried  and  reduced  to 
I  powder  ;  put  it  into  a  clean  crucible ,  and  expofe  it  to  a  foft  fire ,  that 
only  the  aqueous  part  thereof  may  exhale ;  upon  which  the  vitriol  will  lofe  its 
green  colour ,  and  begin  to  grow  opake  and  white  ;  and ,  being  removed  from  the 
fire,  and  preferved  in  this  fiate ,  it  is  called  the  white  calx  or  powder  of  iron. 
Upon  increafing  the  heat,  the  matter  will  fufe,  and ,  when  cold ,  turn  to  a  folid , 
grey  if  mafs  ;  which  is  l ike  wife  called  iron,  or  the  vitriol  of  iron ,  calcined  to 
whitenefs.  Increafe  the  fire  again,  and  keep  the  matter  ftirring  till  it  entirely 
ceafes  to  yield  any  fumes  at  all  ;  the  lighter  acid  it  felf  being  hereby  driven 
off,  it  will  now  be  reduced  to  a  perfeBly  dry ,  red  powder.,  called  the  red  calx 
of  iron,  or  Crocus  Mam's  aftringens. 

fa  nature,  2.  The  production  of  this  procefs  is  likewife  called  by  th z- Arabic 
word  Colcothar ,  which  Signifies  the  fame  with  red  calx,  being  the  moft. 
violent  aftringent  obtainable  from  iron  ;  a  portion  of  the  heavier  acid 
of  the  oil  of  vitriol  ftiil  remaining  united  to  it,  notwithstanding  the 
Strong  fire  that  afted  upon  it  in  the  operation;  from  whence  proceeds 
its  great  ftypticity.  But  if  the  calcination  be  very  long  continued, 
with  a  violent  fire,  fo  as  to  drive  off  all  the  acid  parts  adheiing  to 
the  matter,  it  will  at  length  be  reduced  to  iron  again. 

3.  From  hence  we  fee,  that  metals  brought*  by  folution,  or  liquid  cal¬ 
cination,  as  ’cis  called,  into  the  form  of  vitriols,  are  fufible  with  a  fmall 
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degree  of  heat ;  when,  lofing  their  aqueous  parts,  they  at  the  fame  time 
lofe  their  tranfparency,  and  become  white  or  grey.  Whence  it  may 
plaufibly  enough  be  conjectured,  that  the  tranfparency  of  fuch  cryflals 
depends  upon  the  water  they  contain ;  or  that  they  actually  require  a 
certain  quantity  of  aqueous  matter  to  make  them  what  they  are.  This 
likewife  furnifhes  us  with  a  method  of  reducing  metals  to  powder,  and 
afterwards  of  converting  that  powder  to  metal  again,  by  means  of  no¬ 
thing  but  heat  and  acid.  And  as  in  this  operation,  the  longer  the  mat¬ 
ter  is  detained  in  the  fire,  whilft  any  acid  remains  mixed  therew  ith,  the 
redder  and  flronger  it  becomes  ;  this  fhews  us  how  bricks  ought  to 
be  managed  in  the  kiln,  to  make  them  durable,  and  give  them  the 
colour  moft  pleafing  to  the  eye ;  for  ’tis  the  iron  they  contain  that 
makes  them  turn  red  in  the  burning.  Oar  procefs,  likewife,  lets  us 
into  the  nature  and  generation  of  the  rufl  of  metals  ,•  for  thefe  being 
expofed  to  the  ad. on  of  the  air,  and®  the  acid  particles  which  con¬ 
tinually  float  therein,  their  furface  will  necefl'arily  be  corroded  by  them, 
and  turned  into  a  vitriolic  fubflance ;  which  afterwards,  by  the  aCtion 
of  the  fun,  or  of  the  w'arm  air,  being  deprived  of  its  acid,  a  calx  or 
rufl  is  of  courfe  formed  upon  the  furface  of  the  metal. 

4.  This  colcothar,  or  calx  of  vitriol  thus  obtained,  is  of  a  wonderful  Medicinal  v*V. 
fly ptic  Virtue,  and  will  inflantly  flop  all  kinds  of  hemorrhages ;  being 
applied,  upon  a  little  cotton,  to'  the  mouth  of  the  ruptured  vend,  which  dutiion. 
it  immediately  purfes  up,  coagulates  the  blood  in  contad  with  it,  and 
flrengthens  the  part.  And  on  this  account  it  is  fuccefsfully  ufed  in  fanious 
ulcers,  attended  with  a  large  flux  of  matter,  or  fungous  flefh ;  being 
mixed,  in  a  moderate  proportion,  along  with  other  materials. 

PROCESS  CXLIX. 

Exhibiting  the  method  of  running  IRON  into  oil ;  or  of  fre* 
paring  Oleum  Martis,  per  deliquium. 

TT'ATO.S’E  the  red  calx  of  iron ,  in  an  open  glafs  dijhi  to  the  moifl ,  ex- The  procefs; 

M1  j  ternal  air ,  and  it  will  run  per  deliquium  into  a  grofs ,  thick,  unEluous , 
and  exceeding  red  liquor,  or  kind  of  oil ,  confifiing  of  the  acid  of  •vitriol,  the  body , 
of  iron ,  and  the  aqueous  particles  of  the  air. 

2.  This  is  a  general  method  of  obtaining  the  oils  of  metals,  or  of  con-  us  rationale . 
verting  their  fubflance  into  what  we  commonly  call  by  the  name  of  •  • 

oil ;  the  rationale  whereof,  tho  it  may  at  firfl  appear  very  difficult  to 
affign,  is  no  other  than  this.  The  mofl  fixed  and  dry  part  of  the  acid 
of  the  oil  of  vitriol,  remaining  in  the  calx  of  the  metal,  being  no  lefs 
attradive  of  moiflure  than  the  fixed  alkali  of  vegetables,  readily  im¬ 
bibes  the  aqueous  humidity  of  the  air,  by  which  it  is  diUolved,  and 
made  again  to  ad  as  a  menflruum  upon  the  metalline  part  of  the  calx. 

But  as  the  air  contains  numerous  other  particles,  as  well  as  fuch  as  are 
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aqueous,  thofe  alfo  fometimes  mixing  with  the  calces  of  metals  thus 
expofed,  will  effed  furprizing  alterations  therein,  perfedly  change 
their  nature,  and  make  them  volatile  ;  efpecially  if  the  operation  be 
frequently  repeated,  by  drying  the  folution,  and  expoling  the  powder 
again  to  the  adion  of  the  air,  which  thus  greatly  opens  and  volatilizes 
the  body  thereof. 

virtues  of  the  3.  This  oil  is  a  greater  ftyptic,  efcharotic,  and  aftringent,  than  the 
frodutfion.  ca]x  0f  jron  jt  feif?  prepared  in  the  manner  of  the  preceding  procefs ; 

and  may  be  ufed  much  after  the  fame  way,  to  anfwer  the  fame  pur-  • 
pofes. 


The  procefs. 


Its  nature , 


PROCESS  CL 

Exhibiting  the  preparation*  of  Bafil  ValentineT  golden  T in E lire 
of  IRON,  with  the  dulcified  fipirit  of  fie  a- fait. 

1.  T  F  upon  the  oil  of  the  preceding  procefs ,  again  reduced  by  infpijfation  to 
a  calxy  or  the  red  calx  or  crocus  of  'vitriol  per  fe,  three  or  four 
times  its  quantity  of  the  fweet  fpirit  of  fe  a- fait  *  be  digefted  for  a  while ,  in  a  tall 
glafs,  a  golden  or  true  metalline  tin  cl  arc  will  thereby  be  produced;  the  calx  it 
felf  remaining  undiffohed  at  the  bottom • 

2.  This  tind.ure  is  exceeding  rich  in  the  virtues  of  iron  ;  on  which 
account,  it  is  faid  by  Tachenius  to  contain  the  true  fulphureous  foul  of 
that  metal..  The  fmallefl  proportion  will  make  a  black,  atramentous 
liquor  with  the  tindure  of  galls  ,*  which  fhews  how'  richly  it  is  im¬ 
pregnated  with  iron :  yet,  which  is  ftrange,  almoft  the  whole  body  of 
the  metal  remains  untouched  by  the-  menftruum.  Bafil  Valentine ,  the 
author  of  this  tindure,  who  has  treated  largely  thereof,  obferves  that 
the  aflringent  crocus  of  iron  is  totally  diflolvable  in  firong  fpirit  of 
fea-falt,-  but  gives  out  only  its  foul  in  the  dulcified  kind  of  that  fpirit. 
This  is  certain,  that  whatever  be  the  tinging  matter,  a  gold-coloured 
tindure  is  adually  produced  :  and  in  the  fame  manner  a  tindure  may  be 
drawn  from  gold,  firff  diffolved,  ^educed  to  a  vitriol,  and  calcined ;  the 
noble  metal  lofing  nothing  but  its  colour  in  the  operation.  And  one 
might  be  tempted  to  believe,  that  this  golden  tin  dure  of  iron  was  really 
the  aurum  potabile  of  the  antient  chemifts  ;  of  v  hich  they  write  in  this 
concealed  manner.  u  Join  me  to  my  filler,  and  the  effed  of  our  con- 
tc  jundion  will  be  a  green  offspring,  a  hermaphroditical  ilone,  of  which, 
il  by  means  of  fait,  may  be  made  a  golden  tindure,  or  potable  gold.” 
Which  feems  plainly  to  denote  the  formation  of  green  vitriol  from 


*  The  fweet  fpirit,  as  it  is  called,  of  fea- 
falt,  is  prepared  with  fpirit  of  fea-falt,  in  the 
fame  manner  as  the  fweet  fpirit  of  nitre  is  from 
strong  fpirit  of  nitre  $  viz,,  by  mitigating  and 


digefting,  or  drilling  it  with  fpirit  of  wine, 
in  the  manner  of  the  hundred  and  twenty-fourth 
procefs.. 
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iron  and  oil  of  vitriol,  which  vitriol,  with  fpirit  of  fait,  affords  11s  the 
tindure  of  our  prefent  procefs. 

3.'  This  golden  tindure  of  iron  has  great  medicinal  virtues;  a  few  Medu-indvir 
drops  of  it  being  taken  upon  an  empty  fiomach,  in  a  glafs  ot  Spanifb 1  “linin' 
wine,  has  wonderful  effeds  in  cafes  of  worms,  and  weak  vifeera.  It 
ftrengthens  a  weak  flomach,  gives  t.enfity  to  the  relaxed  fibres,  cleanfes 
the prima  via;  and  when  the  body  is  languid  and  unadive,  ads  power¬ 
fully  as  a  fiimulus,  and  quickens  the  motion  of  all  its  parts  :  fcarce 
any  thing  in  nature  being  more  friendly  to  the  human  body,  more 
confervative  of  all  its  powders  than  iron,  or  more  preventive  of  the. 
dlfeafes  w’hereto  ’tis  fubjed. 

process  cli. 

Exhibiting  the  Solution  or  Ttnchtre  of  IRON  in  Rheuifli  wine. 

i.  "|  PON  a  parcel  of  clean  and  bright  filings  of  iron,  pour  about  twenty  Tbe  procefs  i 
•  vjl  times  their  own  weight  of  good  Rhenifh  wine,  and  boil  them  gently  to¬ 
gether,  in  a  tall  glafs,  till  they  communicate  a  black  tinPlure ,  and  the  wine  acquires 
a  fweetijh  flyptic  tafte,  which  is  then  to  be  poured  off  clear,  and  filtrcd  for  ufe. 

2.  When  the  tindure  is  once  poured  off  from  the  undiffolved  part  at/rr  wiwf., 
the  bottom,  if  frefh  wine  be  put  on,  and  the  procefs  repeated  in  the  fame 
manner  as  before,  the  menftruum  will  not  now  be  fo  much  impregnated 

as  the  former:  whence  this  wine  extrads  a  tindure  without  adually  dif- 
folving  the  metal.  The  like  tindure  may  alfo  be  obtained  by  letting 
the  menftruum  ftand  upon  the  filings,  in  the  cold,,  for  the  fpace  of 
three  or  four  weeks,  the  containing  veffel  being  /hook  between  whiles  ; 
or  till  the  tindure  becomes  fufficiently  black  and  rich. 

3.  This  procefs  fhews,  that  iron  is  of  fuch  a  nature  as  readily  to  vfes< 
join  it  felf  with  the  mildeft  vegetable  liquors  ;  and  being  thus  divided 
into  exceeding  fmall  parts,  and  intimately  united  with  them,  it  is  no 
wonder  if  we  find  this  metal  in  the  bodies  of  plants,  animals,  and 
minerals;  as  it  has  lately,  by  particular  experiments,  been  difeovered 

in  the  afhes  of  fuch  bodies. 

4.  The  prefent  tindure  is  the  beft  and  moil  efficacious  medicine  of  Medicinal  yh 
.  all  thofe  obtained  from  iron  3  being  almoft  infallible  in  all  thofe  d i f-  ^fiduL 

eafes  which  proceed  from  mer.e  laxity  of  the  fibres,  or  coldnefs,  fluggifh-  non.. 
nefs,  or  inactivity  of  the  juices.  In  effed,  it  will  adually  cure  all  the 
diftempers'  that  are  curable  by  chalybeates.  It  may  be  taken  in  the  ’ 
quantity  of  half  an  ounce  for  a  dofe,  twice  or  thrice  in  the  day,  ac¬ 
cording  to  the  ftrength  of  the  patient,  at  fuch  times  as  the  ftomach 
is  moff  empty.  I  have  mv  .felf  cured  many  defperate  cafes  by  means 
of  this  fingle  remedy  ;  and  indeed  it  is  capable  of  affording  any  man 
a  comfortable  fubfiftence,  if  it  were  handfomely  and  judicioufiy  dif- 
guifed,  as  perhaps  it  might  be  with  a  proper  colouring,  aromatics,  and. 
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fome  faccharine  fubftance,  to  render  it  pleafant  and  agreeable.  This 
caution,  however,  mud  go  along  with  it,  that  in  cafe  of  hard  fwellings, 
fcirrhoiities,  or  predominant  acid,  it  will  rather  prove  hurtful  than  of 
fervice. 

PROCESS  CLII. 

Exhibiting  the  Solution  or  Tintture  of  IRON  in  fmall  dijiilled 

Vinegar. 

•  » 

1.  "T  F  injlead  of  the  Rhenifh  'wine  ufed  in  the  preceding  procefs ,  twelve 
parts  of  jmall  dijiilled  vinegar  he  poured  upon  one  of  the  clean  and 
bright  filings  of  iron ,  and  they  he  boiled  together  for  fome  hours ,  there  will  he 
obtained  a  rich ,  blood-red  tinZlurey  highly  impregnated  with  the  fweety  fiypticy 
naufeous  tafie  of  the  metal • 

2.  In  neither  of  thefe  two  lafl:  procefles  is  there  a  perfect  dif- 
folution  made  of  the  iron,  at  all  like  what  is  effeded  by  oil  of  vitriol; 
tho  the  fpirit  of  vinegar  operates  much  more  powerfully  than  the  Rhenijh 
wine  upon  it. 

3.  The  medicinal  virtues  of  this  tincture  are  nearly  the  fame  with  . 
'  thofe  of  the  tindure  made  with  Rhenijh  wine,  but  confiderably  Wronger ; 

fo  that  twenty  drops  of  this  will  anfwer  to  half  an  ounce  of  the  other.  It 
is  an  admirable  remedy  for  the  rickets,  as  alfo  againft  vifcid  phlegm  and 
worms  in  the  bodies  of  children,  operating  without  caufing  any  diforder; 
provided  they  be  firft  purged  with  fcammony  and  mercury.  It  may  be 
fitted  for  this  purpofe  by  being  boiled  up  into  a  fyrup  with  fugar,  or 
mixed  and  given  with  any  proper  fyrup,  boiled  to  a  high  confiftence. 
A  few  drops  of  this  medicine  taken  every  day  in  this  manner,  for 
fome  continuance,  may  prove  very  beneficial  to  young  children ;  and 
recover  them,  when  grown  emaciated,  pale,  and  feeble,  to  a  florid  co¬ 
lour  and  ftrength  of  limbs.  The  fame  medicine  is  alfo  of  excellent 
fervice  in  the  diforders  proceeding  from  a  fuppreflion  of  the  menfes; 
being  taken  in  the  quantity  of  a  dram,  once  a  day,  upon  an  empty 
flomach. 

PROCESS  CLIII. 

Exhibiting  the  Sublimation ,  Volatilization ,  and  Solution  of 

IRON,  with  fal- ammoniac. 

1.  B  ^AK  E  equal  quantities  of  new  and  bright  filings  of  iron  and  ftibammo - 
ft  niacy  and  grind  them  together  in  a  glafs  mortar  for  a  confider  able  time , 
the  longer  the  better ,  till  they  are  reduced  to  fine  powder  ;  then  put  this  powder 
into  a  coated  retort ,  fit  on  a  proper  receiver ,  and  fublime  the  mixture ,  with  a 

due 
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due  degree  of  heat  in  a  fand-furnace.  ‘The  firfi  thing  that  comes  over  will  he 
a  fiery  alkaline  fpirit,  Jharp,  volatile ,  pungent ,  and  almcfi  fujfocating ,  not  un¬ 
like  fpirit  of  fal-  ammoniac  prepared  with  quick-lime.  After  this ,  white  f  umes 
will  rife  and  concrete  into  fiozvers  of  fal-  ammoniac  ;  and,  upon  confider ably  in- 
*  creafing  the  fire,  into  glebes  of  various  colours ,  containing  a  large  portion  of  the 
body  of  the  metal ;  whence  they  are  called  flowers  of  iron.  And  the  operation 
being  continued ,  with  this ■  degree  of  fire ,  till  nothing  farther  will  come  over , 
there  remains ,  at  the  bottom  of  the  retort ,  part  of  the  fubflance  of  the  iron ,  fo 
opened  and  abfolutely  changed  by  the  fal-  ammoniac,  that  when  expo  fed  to  the 
air  it  will  fwell,  heave,  grow  fpongy ,  almoft  fall  into  fermentation ,  and  at  length 
run  per  deliquium  into  a  kind  of  oil. 

2.  The  flrong,  volatile,  alkaline  fpirit,  feems,  on  this  account  to  rife  its  nature  and 
firfi  in  the  operation,  that  the  acid  of  the  fea-falt  in  the  fal-ammoniac  ules- 
being  converted  to  acid,  is  forcibly  attracted  by  the  iron,  which,  ap¬ 
pears  to  be  a  kind  of  magnet  with  refpeCt  to  acids  ;  fo  that  the  al¬ 
kaline  part  is  left  at  liberty  to  go  up  with  the  firfi  degree  of  heat. 

And  hence  we  have  a  general  method  of  reducing  all  metals  to  flowers 
for  fublimation  with  fal-ammoniac  has  the  greatefl  power  of  volati¬ 
lizing,  opening,  and  diffolving  fixed  metalline  bodies.  Whence  this  ope¬ 
ration  is  called  the  chemical.peflle ;  as  effecting  a  more  perfect  folution 
of  metals  than  any  other  method.  On  the  fame  account  fal-ammoniac 
is  called  the  key  or  opener,  and  by  fome  the  white  eagle,  which, 
bears  away  the  parts  of  metals  with  its  wings.  This  procefs,  likewife, 

(hews  us  another  way  to  obtain  the  oil  of  metals  per  deliquium ,  as  alfi> 
their  tinCtures  ;  for  the  remainder  of  our  prefent  procefs,  will,  by  di- 
geflion,  make  an  excellent  metalline  tin&ure  with  fpirit  of  wine,*  and, 
as  well  as  the  flowers,  run  into  a  liquor  in  the  open  air.  In  like  man¬ 
ner  rray  the  vitriols  of  metals,  reduced  to  a  calx,  be  more  eafily  fublimed 
into  flowers.  And  thefe  flowers  being  diffolved.in  water,  will  thereby  . 
be  feparated  from  the  fait,  and  left  in  their  -utmofl  degree  of  purity 
and  perfection  ;  in  which  flate  they  are  fit  for  the  more  curious  pur- 
■  pofes  of  chemiflry  or  medicine.  And  according  to  Par.acelfus,  all  me¬ 
tals  are  in  a  flate  of  death,  till  diffolved  by  a  corroding  menftruum,  and; 
afterwards  revived  and  quickned  by  this  kind  of  fublimation. 

3.  The  flowers  of  iron-,  obtained  by  this  procefs,  are  of  a  fweetifli,  Medicinal  *«-- 
flyptic,  naufeous,  oily  tafie,  but  of  a  very  flrengthening  and  aperitive  *ff^ntbe  *ra~ 
virtue,  when  ufed  internally  •  tho  they  are  apt  to  prove:emetic  or  naufeous 

upon  the  flomach.  They  receive  their  virtues  from  the  fal-ammoniac, 
in  conjunction  with  iron;  whereby  its  body  is  fo  opened. as  to  become 
of  very  great  efficacy  in  the  cure  of  the  rickets,  and  capable  of  per¬ 
forming  all,  and  perhaps  more  than  Mr.  Boyle  has  faid  of  the  Ens  Veneris. 

Taken  in  the  quantity  of  a  few  grains,  this  medicine  pov  erfully  fli- 
mulates  the  firfi  paffages,  and  proves  of  very  great  fervice  in  all  diilem- 
pers  arifing  from  flaccidity  of  the  fibres.. 
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PROCESS  CLIV. 

Exhibiting  the  Calcination  of  IRON,  or  the  preparation  of 
Crocus  Martis  aperiens,  'with  Sulphur. 

•  * 

1.  f  ^  RIND  together  equal  quantities  of  clean  and  bright  filings  of  irony 
vJX  and  flowers  of  fulpbur ,  into  a  fine ,  brown  powder  ;  put  the  mixture 
into  a  firongi  earthen  crucible ,  which  being  but  lightly  covered  and  placed  in 
the  fire ,  the  fulphur  in  burning. ,  will  by  its  acid ,  then  fet  free ,  perfeBIy  dif- 
folve  the  iron ,  and  leave  it  in  the  form  of  a  calx  or  powder  ;  called  by  the 
name  of  Crocus  Martis  aperiens,  or  Chalybs  cum  Sulphure  paratus. 

2.  The  fame  eft'edl  may  be  produced  by  grinding  the  iron  filings  and 
fulphur  together,  and  afterwards  reducing  them  to  a  pafie  with  water  ; 
for  this  pafie  being  fullered  to  lie  for  about  an  hour  in  an  earthen  vef- 
fel,  will  conceive  a  great  degree  of  heat,  which  fpontaneoufly  ceafing, 
leaves  the  iron  converted  into  a  crocus.  Which  experiment  may  ferve 
to  explain  the  phenomena  of  earth-quakes,  and  fubterraneous  fires.  For 
if  fuch  a  mixture  fhould,  as  it  eafily  may.,  happen  to  be  made  in  the 
bowels  of  the  earth,  it  would  grow  hot,  take  fire,  and  violently  tear 
tip  whatever  oppofes  its  expanfion. 

3.  This  procefs,  which  exhibits  the  method  of  dry  calcina¬ 
tion,  or  Dr.  Willis's  way  of  preparing  iron  for  medicinal  ufes,  gives  us 
a  general  rule  for  calcining  all  kinds  of  metals,  or  reducing  them  to 
powder,  by  the  afiifiance  of  fulphur.  But  the  iron  thus  calcined  feems 
to  be  defircyed  ;  for  it  cannot,  by  the  fire,  be  reduced  to  metal  again. 
And  as  to  the  medicinal  virtues  of  this  preparation,  I  have  always  found 
crude  iron  more  effe&ual. 


Chemical  h  ISTORY  of  LEAD. 

<• 

P  R  O  C  E  S  S  CLV. 

Exhibiting  the  Solution  of  EE  AD,  or  its  converfion  into  Cerufe 

by  the  fumes  of  vinegar. 

The  procefs.  1 .  T)  E  AT  pure  lead  into  thin  plates ,  and  fufpend  them ,  by  a  proper  con - 
fj  trivance ,  in  the  head  of  a  glafs  alembic ,  wherein  vinegar  is  to  be 
difiiUed)  i>r  in  any  other  place ,  fo  that  they  may  be  penetrated  by  the  fumes  of 
that  liquor ,  which  will  thus  corrode  the  metal ,  and  turn  its  furface  .into  a 
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white,  crufly  matter ,  or.  cerufe ,  afterwards  drop  down  or  di(lil  into  a 

fweetifh ,  faccharine  liquor ,  without  any  acidity,  if  his  white ,  crufly  matter  being 
beat  or  f craped-  off  from  the  plates ,  they  may  be  again  expofed  to  the  vapour 
of  vinegar  in  the  fame  manner ,  afterwards  /craped  or  'brufhed  as  before , 

fz7/,  by  repeated  operations ,  the  body  of  the  lead  is  thus  wholly  diffolved ,  or  oo?z- 
verted  into  cerufe ,  or  the  common  white  lead  of  the  fops ;  which  need  only  be 
dried,  and  reduced  to  a  very  white  powder ,  *o  render  it  infipid,  or  fit  it  for  ufe. 

2.  This  cerufe  is  nothing  more  than  the  calx  of  lead,  made  by  the  ns  nature. 
acid  of  ‘the  vinegar  corroding  the  metal ,*  and  may  as  juftly  be  called 

the  ruft  of  lead,  as  verdigreafe  is  the  ruft  of  copper,  or  crocus  Martis 
the  ruft  of  iron  ;  all  of  them  being  the  refpedive  metals  themfelves  cor¬ 
roded  by  an  acid  fpirit,  that  is  afterwards  totally  or  in  part  exhaled. 

Whence  we  fee  how  eafy  of  folution  the  body  of  lead  is,  as  yielding 
to  a  mild,  vegetable  acid,*  from  which  it  alfo  parts  as  eafily. 

3.  Cerufe  is  an  ufeful  medicine,*  being  a  great  dryer  and  abforbent,  andufes 
when  externally  applied  ;  but  of  allow,  poifonous  nature,  when  admit-  °ff^Poiuc~ 
ted,  in  any  quantity,  into  the  body.  It  has  wonderful  virtues  in  drying 

up  all  running  fores,  or  draining  famous  ulcers  ;  efpecially  where  the 
matter  they  difeharge  is  acid  or  faline.  On  the  fame  account  it  is  fer- 
viceable  in  cafe  of  moift  and  inflamed  eyes  ;  efpecially  .being  applied 
in  a  dry  form  thereto.  But  in  all  diforders  proceeding  from  .an  alkaline 
caufe,  as  the  plague,  certain  kinds  of  fevers,  &c.  it  is  highly  preju¬ 
dicial  ,*  and  indeed  ought  fcarce  at  all  to  be  given  as  an  internal  medi¬ 
cine,  tho  in  ever  fo  fmall  a  dofe.  THe  miferable  people  who  for  gain 
daily  aflift  in  the  preparation  of  this  commodity,  run  a  great  hazard  of 
their  lives,  and  feldom  hold  out  for  more  than  four  years  :  they  ufually, 

’  before  that  time,  become  phthifical,  and  dye  of  an  incurable  con- 
fumption.  And  this  might  give  occafion  to  the  notion,  that  Saturn , 
the  chemical  name  for  lead,  deftroyed  his  children  ,*  as  it  does,  the  bafer 
metals  upon  the  teft.  What  fome  time  fince  happened  in  Germany ,  gives 
a  fad  proof  of  the  poifonous  quality  of  this  metal :  the' avarice  of  fome 
vintners  having  induced  them  to  take  off  the  too  great  acidity  of  their 
Rhenijh  wine  by  means  of  w.hite  lead,  which  it  does  to  great  perfe&ion, 
thofe  that  afterwards  drank  of  that  wine,  who  were  to  the  number 
of  above  a  thoufand  men,  fell  into  a  miferable  tabes,  and  died  \  which 
occafioned  this  pra&ice,  for  the  future,  to  be  made  a  capital  crime.  . 

This  preparation  is  likewife  very  pernicious,  when  long  ufed  as  a  fucus 
for  the  face.  Indeed  it  gives  a  beautiful  white  for  fome  time  ;  but  af¬ 
terwards  brings  on  an  odious  palenefs,  -quite  deftroys  the  natural  co¬ 
lour,  and  fometimes,  by  long  ufe,  brings  on  afthmatical  or  phthifical  dif¬ 
orders,  and  proves  actually  mortal'. 
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PROCESS  CLVI. 

Exhibiting  the  Calcination  of  LEAD,  or  its  reduction  to 

Minium,  or  red-Lead. 

i.  TV  /CELT' a  quantity  of  lead  in  a  wide  iron  or  unglazed  earthen  vejfel, 
IV X  and  at  firft  the  face  of  the  metal  will  appear  perfeBly  frfiooth  and 
polite ,  hut  will  afterwards  grow  dull,  opake ,  and  contrail  a  pellicle  or  cruft  ; 
which  being  taken  of  with  an  iron  ladle,  a  new  pellicle  will  he  generated ,  and 
cover  the  furface  ' of  the  metal ;  and  this  being  taken  of  as  before ,  new  pel¬ 
licles  will  alrife  ;  and  thus,  by  continuing  the  operation ,  the  whole  body  of  the  lead 
may  be  converted  into  the  like  calx.  If  now  this  calx  be  put  into  a  larger  veffel, 
expofed  to  a  .violent  fire ,  and  there  kept  * continually  ftirring  with  an  iron  rody 
■it  will  gradually  change  its  colour  to  grey ,  brown,  and  yellow  ;  and  at  length , 
by  the  farther  aStion  of  the  fire,  wherein  it  is  to  be  detained  for  fever al  hours , 
appear  in  the  form  of  a  vivid  red  calx,  or  powder,  called  by  the  name  of  mi¬ 
nium,  red- lead,  or  cinnabar  of  lead,  and,  improperly ,  litharge. 

2.  It  is  very,  remarkable  in  this  operation,  that  the  metal  continually' 
gains  in  weight  as ‘it  changes  its  colour,  fo  that  when  turned  to  mi¬ 
nium,  it  acquires  no  lefs  than  a  twentieth  part ;  that  is,  if  nineteen 
ounces  of  lead  were  to  be  treated  in  this  manner,  the  red-lead  would 
weigh  twenty.  This  great. increafe  of  weight  has  generally  been  thought 
owing  to  the  fire,  fixed  by  the  operation  in  the  body  of  the  lead.  And 
Sir  Ifaac  Newton  conceives,  that  the  red  colour  of  the  minium  is  owing 
to  the  fire  thus  concentrated  or  lodged  in  the  metal.  But  I  cannot 
fubferibe  to  this  opinion,  without  diflingui.fhing  between  fire  and  fewel. 
I  have  already  proved,  and  experimentally  fhewn,  in  my  public  ledures, 
that  fire  is  deflitute  of  weight;  and  confequently  this  increafe  of  gravity 
in  the  lead  cannot  be  owing  to  fire,  ftridly  and  properly  fo  called  ; 
but  perhaps  it  may  to  the  parts  of  the  fewel  employed  in  the  opera¬ 
tion.  This  increafe  of  gravity  is  the  more  remarkable,  becaufe  the  metal 
always  affords  a  confiderable  fume  in  the  operation*,  whence  one  would 
exped.it  fhould  lofe  of  its  weight. 

3.  Red-lead  differs  from  litharge,  in  that  the  former  is  made  per  fie, 
as  in  the  prefent  experiment,  without  mixing  with  other  metals  ;  where¬ 
as  litharge  is  a  frothy  matter,  that  adheres  to  the  fides  of  the  teft, 
floats  on  the  furface  of  lead,  when  fufed  or  cupelled  with  the  nobler 
metals,  and  is  therefore  a  more  imperfed  or  undigefted  minium,  mixed 
with  the  droffy  matter  of  filver  or  gold,  and  of  a  paler  colour  than  red- 
lead  *,  and  accordingly  it  is  called  litharge  of  gold  or  filver,  as  it  is 
obtained  or  thrown  off  in  purifying  thofe  metals.  Either  kind  is,  how¬ 
ever,  capable,  by  violent  ignition,  of  being  brought  into  the  form,  of 
minium. 
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4.  It  was  minium,  thus  prepared,  wherewith  the  Roman  and  Grecian  la-  its  ufes  Ani 
dies  tinged  their  nails  and  faces  of  a  red  colour;  as  we  learn  from  Plautus  virfUGS\ 
and  other  antient  authors.  But  being  of  a  pernicious  nature,  it  ought 
to  be  ufed  with  prudence.  Externally  applied,  it  has  much  the  fame 
virtues  with  cerufe.  It  perfe&ly  diffolves  in  linfeed  oil,  or  oil- olive, 
by  coction  ;  and  thus  makes  deminium ,  which  is  an  excellent  plaifler 
for  chirurgeons,  and  one  of  the  beft  remedies  in  ufe  for  the  gout  ,•  efpe- 
cially  if  it  be  made  with  wax  alone  inftead  of  oil,  or  other  unduous 
bodies.  ' .  * 

PROCESS  CLVII. 

Exhibiting  the  Solution  of  LEAD  in  diftilled  vinegar ,  or  the 
preparation  of  the  metalline  Lac  Virginale. 

I*  1  "1  PON  a  proper  quantity  of  crude  lead ,  lead-ore ,  minium ,  cerufe  f he  procefs, 
litharge ,  calx-,  or  fpu?ne  of  lead ,  put  into  a  tall  glafs ,  pour  twenty 
times  its  own  quantity  of  fpirit  of  vinegar ,  and  let  them  boil  together  for  fur 
and  twenty  hours,  the  vefftl  being  Jhook  between  whiles ;  then ,  whilfl  the  liquor 
-is  hot,  fiitre  it  thro ’  paper,  or  fiffer  it  to  fettle,  and  pour  of  the  clear  by 
inclination,  and  it  1  will  be  a  folution ,  of  a  naufeous,  faccharine  fweetnefs, 
without  any  acidity ,  called  in  the  fops  vinegar  of .  litharge,  but  by  the  che - 
mfs  metalline  Lac  Virginale.  And  if  frejh' fpirit  of  vinegar  be  poured  to 
the  faces,  and  the  operation  be  repeated,  the  whole  body  of  the  lead  may,  by 
degrees,  be  dijf<  Ived  into  the  like  liquor. 

2.  If  the  folution  be  filtred,  it  ought  to  be  filtred  hot,  becaufe  it  with  what  cav* 
will  fcarce  pafs  the  pores  of  the  paper  when  cold.  It  is  called  vine-  fenc'd  be 
gar  of  litharge  in  the  fhops,  only  becaufe  they  ufuaily  prepare  it  with 
litharge  in  head  of  lead. 

3.  This  procefs  furnifhes  us  with  another  method  of  reducing  me-  Its  to¬ 
tals  to  oil  ,•  for  if  the  clarified  folution  it  affords  be  evaporated  to  * 
the  confidence  of  honey,  frefh  fpirit  -of  vinegar  be  poured  thereon, 

the  matter  be  again  infpiffed,  and  the  operation  repeated  as  before 
for  a  number  of  times,  there  will  be  obtained  the  ponderous  oil  of  lead, 
which  is  exceeding  difficult  to  dry  at  the'  fire.  Aud  this  thews  us, 
that  metals  are  reducible  to  oil,  by  intimately  impregnating  their, 
fubffance  with  acid  :  which  alfo  appears  to  be  the  cafe  when  they  are 
ri*n  to  oil  per  deliquium. 

4.  This  folution  of  lead  is  greatly  commended,  as  an  external,  in  cafe  Virtues  and 
of  ffubborn  inflammations,  and  old,  inveterate  ulcers ;  and  chirurgeons  “A*  ?/  tbe  Pr0' 
frequently  ufe  it  in  phlegmons,  and  eryfipelatous  cafes.  Being  infufed  ^  zc^’ 
with  an  equal  quantity  of  oil  of  rofes,'  it  makes  a  noble  white  balfam 

for  thefe  purpofes,  called  by  the  name  of  Unguent  urn  Nutri  turn',  but  it  is 
actually  poifenous  when  given  internally.  It  gives  a  beautiful  wbite- 
nefs  to  the  skin ;  but  is  a  very  noxious  lueijs,  as  cauffng  violent  dffor- 
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ders  in  the  lungs,  phthifical  and  afthmatical  complaints,  or  throwing 
the  perfcn  who  ufes  it  into  a  pulmonic  confumption.  I.  have  my  felf 
known  fome  young  ladies  who  killed  themfelves  by  frequently  employ¬ 
ing  it  as  a  wafh.  In  like  manner,  three  lifters  at  the  Hague  died  mife- 
rably  tabid,  by  endeavouring  with  it  to  change  the  colour  of  their  hair 
from  red  to  black.  And  indeed  thofe  who  deal  much  with  lead,  in 
what  form  foever,  are  feldom  long-lived. 

PROCESS  CLVIII.  * 

Exhibiting  the  Solution  of  LEAD  in  diftiUed  vine  gar  >  or  the 
method  of  obtaining  its  Vitriol  or  Sugar. 

ft-!  trocefs.  1.  TJ*  Vapor  ate  tlx  folution ,  or  metalline  Lac  Virginale,  of  the  preceding 
1^  i  procefs ,  to  the  confiftence  of  honey ,  and.  again  let  it  down  with  frejh 
and  Jlrong  fpirit  of  vinegar  ;  afterwards  exhale  it  away  again  to  -a  pellicle , 
or  almcfi  to  drynefs  ;  then  fet  it  in  a  cool  place ,  and  it  will  concrete ■  into  a 
fifty  white  mafs,  or  fait ,  of  a  faccharine  tajle  :  on  which  account  ’ its  called 
fttgar  cf  leady  as  it  is  alfo  the 'vitriol  or  magi  fiery  thereof.  (2.)  If  this- vi- 
trioly  or  fugar  of  leady  be  again  perfectly  dijfolved  in  .fpirit  of  vinegary  and' 
afterwards  infpijjated  to  the  confidence  of  oily  or  till  a  pellicle  appears  on  its  ' 
furface,  and  be  fet  again  to  Jhoot  in  the  coldy  it  will  firm  it  felf  into  fmall 
and  flat  quadrangular  glebes ,  or  beautiful  cry  flats  y  not  unlike  to  fugar- candy. 
f%.)  Repeat  this  operation  feveral  times  fucceffivelyy  and  at  length  you  will 
have  an  oil  of  lead ,  that  can  neither  readily  run  into  cry  flats,  nor  dry  at  the 
fire.  (4.)  Again ,  if  this  oil  of  leady  thus  frequently  impregnated  afrejhy  be ,  by 
a  long  continued  and  gentle  heat ,  brought  to  drynefs,  it  will  thereby  be  turned 
into  a  fpongy  mafs  ;  which ,  in  many  of  its  natural  properties  or  char  alters, 
refembles  filver.  (5.)  laflly,  diffolve  this  mafs  again  in  fpirit  of  vinegar,  and 
evaporate  it  to  the  thkknefs  of  oil ;  after .  which ,  being  fet  to  Jhoot ,  it  will  af-  • 
ford  the  mofl  beautiful  cry  flats  that  can  by  any  means  be  obtained  from  lead, 
observations  *•  2.  It  is  obfervable,  that  by  the  evaporation  of  the  folution  in  this 

tbiltoV  procefs,  ’tis  only  an  aqueous,  not  an  acid  vapour  that  flies  off  j  which 

being  caught  and  condenfed,  turns  to  an  almoft  infipid  water,  but  fome- 
thing  naufeous.  And  accordingly,  if  the  vitriol,  when  perfectly  formed, 
be  diflolved  in  water,  it  will  again  afford  the  Lac  virginale.  The  oil 
obtained  in  the  prefent  procefs,  is  called, the  incerated  oil  of  lead;  be- 
caufe  it  flows  or  remains  fluid  like  /wax  at  the  fire.  And  after  the 
'  fame  manner  may  feveral  other  metals  be  reduced  to  a  like  kind  of  oil. 

4.  If.  Hollandus  imagined,  that  the  philofophers  fione,  and  afterwards  % 
filver,  was  obtainable  from  lead  treated  in  the  manner  of  this  procefs.. 
Indeed  the  oil  here  procured,  being  poured  out  of  one  veffel  into  ano¬ 
ther,  does  feem  to  run  in  filver  threads.  But  the  operation  is  excef- 
fively  tedious  ,•  for  the  folution  muff  be  feveral  times  repeated,  and  the  ex¬ 
halation,  very  gradually  made,  before  the  experiment  will  fucceed.  Ano- 
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ther  author  has  mentioned  Tome  curious  particulars  of  this  liquor,  in 
the  jphilofophical  tranfaCtions  of  London ,  but  conceals  his  procefs. 

.  4.  The  medicinal  virtues  of  Saccharum  Saturni,  or  the  vitriol  of  lead,  Medicinal  v£r- 
are  thefe  :  it  is  a  very  powerful  ftyptic,  prefently  coagulating  the  blood, 
and  conftringing  the  mouths  of  the  bleeding  veflels.  It  is  good  againfl 
inflammations;  being  difl'olved  in  water,  and  ufed  byway  of  a  fomenta¬ 
tion.  And  in  many  other  refpeCts  it  will  anfwer  the  intentions  of  the 
phyfician  or  chirurgeon,  ufed  as  an  external  :  but-I  cannot  imagine  it 
fafe  to  give  it,  as  fome  do,  internally.  Almoil  all  the  modern  phyfi- 
ficians,  I  know,  fcruple  not  to  adminifter  it  in  intermitting  fevers,  and 
other  diftempers;  but  with  what  fuccefs  they  belt  can  tell.  With  me 
it  Hands  in  the  catalogue  of  poifons.  And  tho  it  may  cure  the  fever, 
it  is  apt  to  leave  a  worfe  diforder  behind  it.  This  is  certain,  if  it 
meets  with  an  alkali  in  the  body,  it  will  thereby  be  turned  to  a  calx, 
or  cerufe,  which  all  acknowledge  to  be  poifonous  ;  being  only  kept  in 
a  faline  form  by  means  of  the  acid  of  the  vinegar.  And  accordingly, 

X  have  obferved  feveral  perfons  to  complain  of  a  weight  at  their  fio- 
mach,  lofs  of  appetite,  impotency,  and  feveral  other  diforders  from  the- 
internal  ufe  thereof :  and  indeed  it  has  at  length  thrown  them  into  a 
lingering  confumption.  The  Italians  are  well  acquainted  with  thefe  ef¬ 
fects  of  this  preparation;  and  employ  it  when  they  defire  to  be  flowly 
revenged  of  their  enemy.  A  famous  Italian  phyfician  once  told  me,  that 
no  medicine  was  ufed  by  the  monks  with  fuch  great  fuccefs  as  this,  • 
for  extinguifhing  all  defires  to  venery,  which  kind  of  appetite  it  infal¬ 
libly  deftroys. 


PROCESS  CLIX, 

'Exhibiting  the  Solution  of  LEAD,  or  the  method  of  procuring 
its  Vitriol  with  /mail  Aqua  fortis. 

1.  rp  O  a  proper  quantity  oj  crude  lead ,  cerufe,  minium ,  or  litharge ,  put  jke  proceji, 
I  into  a  tall  glafs ,  pour  an  equal ,  or  double  weight  of  Spirit  of  nitre ,  or 
Aqua  fortis,  which  being  diluted  with  ten  or  twelve  times  its  own  quantity  of  fair 
water ,  will  prefently  diffolve  the  lead  with  an  audible  noife.  'Then  direUly  filtre 
the  Solution-)  and  it  will  become  a  perfeEfly  tranfparent  liquor. ,  of  a  naufeous , 
Saccharine  fweetnefs,  containing  the  whole  body  of  the  metal.  And  this  So¬ 
lution  being  evaporated ,  and  treated  in  the  manner  of  the  preceding  procefs , 
will  exhibit  the  fame  phenomena,  and  afford  another  vitriol  of  Lead. 

2.  The  productions  of  this  procefs  are  much  the  fame  with  thofe  oiht ejpsu 
the  ‘foregoing  ;  the  oil  and  the  vitriol  obtained  by  it  having  the  like 
virtues,  but  ftrbnger  than  the  former.  The  cryfials,  however,  of  the 
prefent  procefs,  are  of  an  elegant  and  fingular  firufture,  different  from 
all  other  kinds  of  vitriol ;  being,  if  the  exhalation  was  gentle  and  gra¬ 
dual,  ponderous,  white,  fweet,  beautiful,  inflammable  like  nitre,  and  crack¬ 
ling 
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Virtues  of  the 
production. 


ling  in  the  fire  more  than  any 'other  known  fait.  Witli  a  drong-  beat 
they  will  fume,  part  with  their  acid,. and  be  reduced  to  a  calx.  -  By 
this  prccefs,  alfo,  the  fugar  of  lead  is  obtainable  with  greater  expe¬ 
dition,  and  to  more  advantage  than  with  vinegar.  And  hence  we  may 
learn,  that  lead  is  ealily  didolvable  in  any  kind  of  acid  j  and  that  it 
coiiftantly  acquires  a  faccharine  fweetnefs  thereby.  But  then  the  acid 
miift  not  be  too  ftrong,  or  have  its  falcs  wedged  too  clofe  together; 
for  drong  fpirit  of  nitre  will  fcarce  ad  at  all  upon  this  metal,  till  the 
fait  thereof  is  diifolved,  or  fet  free  by  the  admixture  of  water.  It  is 
like  wife  very  obfervable,  how  attradive  all  metals  are  of  acid,  or  how 
readily  their  texture  is  diifolved,  and  their  tafles  varied  thereby.  Thus  the 
foliations  of  infipid  lead  and  iron,  we  have. found  tafle  differently  naufeous, 
fvveet,  audere,  or  vitriolic,  W'hild  that  of  filver  is  exceedingly  bitter. 

\  .  '  •  „  t.  \ 

PROCESS  CLX. 

Exhibiting  the  preparation  of  the  Balfam  of  LEAD,  with  Oil 

of  turpentine. 

i .  "1  "1  PON  any  quantity  of  the  dry  vitriol,  or  calx  of  lead ,  put  into  a  tall 
Ci  gL/f,  pour  about  four  or  five  times  its  weight ,  more  or  lefs ,  accord¬ 
ing.  as  the  balfam  is  defired  thick ,  or  liquid ,  of  oil  of  turpentine  ;  and  boil 
them  together ,  for  fome  hours ,  till  the  whole  body  of  the  metal  is  perfectly  dif 
folved  into  a  thickifh  fubflance ,  which  is  the  genuine  or  metalline  balfam  of 
lead . 

2.  The  effed  will  be  the  fame,  if  fugar  of  lead,  cerufe,  or  minium, 
be  .  boiled  to  a  due  confidence,  either  in  oil  of  turpentine,  oil-olive,  or 
any  didilled  edential  oil.  Whence  it  is  evident,  that  metals'  are  dif- ' 
folvab'e,  or  reducible  to  balfam.*  with  oils  ;  in  agreement  with  the  doc¬ 
trine  of  tjje  chemids,  but  contrary  to  the  opinion  of  the  vulgar  ;  tho 
the  thing  was  known  to  the  antient  Greeks  and  Egyptians ,  and  is  daily 
pradifed  in  the  boiling  of  plaiders  and  unguents. 

3.  This  balfam  is  much  commended  againd  external  inflammations, 
fcirrhous  tumors,  and  venereal  ulcers,  buboes,  ’fpc.  Bafl  Valentine  is 
extravagant  in  its  praifes  ;  but  I  could  never  find  that  it  had  any  ex¬ 
traordinary  or  fpecific  virtues,  more  than  the  common  balfam  of  fulphur. 

PROCESS  CLXI. 

Exhibiting  the  c  Qnvcr fion  of  LEAD  into  Gla/s,  or  the  prepa¬ 
ration  of  Vitruin  Saturni,  with  fand: 


The  procefs.  T 


0  one  part  of  cerufe ,  minium,  or  litharge ,  add  two  or  three  parti  of 
the  powder  of  clean ,  white  / 'and ,  or  calcined  flints ,  and  grind  them 
well  together  in  a  mortar ;  put  the  mixture  into  a  fir ong  crucible  ;  detain  it  in 

a 


•  \  ' 

ProceJJes  upon  Fojfils.  275? 

a  fire  of  fufion  for  half  an  hour ,  and  the  matter ,  towards  the  top  of  the 
crucible ,  will,  when  cold ,  appear  in  the  form  of  a  tranfparent ,  brittle ,  or 
vitreous  body ,  called  the  glafs  of  lead  ;  the  metal ,  if  any  remain  unreduced , 
fubfiding  to  the  bottom. 

2.  To  make  the  flux  the  ftronger,  a  due  proportion  of  dry  nitre  may  How  to  be  v<*- 
be  added  to  the  mixture,  either  before  or  after  it  is  melted.  Or  th e  'fff/ Wl,b  us 
procefs-  may  otherwife  be  performed,  by  taking  four  parts  of  minium, 

and  one  part  of  calcined  flints  or  fand,  and  fluxing  them  with  two 
parts- of  fea-falt,  in  a  very  violent  fire.  After  which,  the  crucible  be¬ 
ing  fuffered  to  cool,  upon  breaking  of  it  the  upper  part  of  the  matter 
will  be  found  vitrified  ;  what  is  metalline  remaining  at  the  bottom.  And 
this  fhews  11s  the  general  method  of  reducing  all  metalline  bodies  to 
glafs;  which  is  done  by  firfl:  bringing  them  to  a  calx,  and  then  fufing 
them  in  a  clofe  crucible  with  fand.  •  1 

3.  This  glafs  of  lead,  otherwife  called  metalline  amber,  being  fufed  vp-s  of  the 
in  a  teft,  will  readily  flux  any  other  body  that  is  put  to  it;  upon  which  trodu[lion' 
the  whole  art  of  refining  or  affaying  entirely  depends  :  for  if  any  me¬ 
talline  glebe,  or  ore,  tho  ever,  fo  much  mixed  with  flones,  fand,  or 

other  heterogeneous  bodies,  be  but  fluxed,  or  cupelled  with  this  glafs, 
it  drinks  in  all  the  metal  they  contain,  and  throw’s  to  the  fur’face  what¬ 
ever  is  of  a  different  nature.  And  if  the  fire  be  violent,  and  long  con¬ 
tinued,  the  glafs  it  felf  will  run,  like  water,  thro*  the  pores  of  the  . 
cupel ;  leaving  n'othing  but  pure  and  perfed  gold  or  filver  behind  it. 

Whence  lead  is  not  improperly  called  by  the  chemifls  the  bath,  devourer,  or 
purger  of  metals.  Thus  in  order  to  purify  filver,  or  feparate  it  from  its  ore, 
we  need  only  fufe  or  cupel  it  w'ith  about  four  times  its  weight  of  glafs  of 
lead,  till,  by  blowing  with  bellows  upon  the  face  of  the  metal,  all  the 
impurities  are  driven  off,  and  the  furface.of  it  is  left  pure  and  fhioing, 
and  the  glafs  of  lead  is  run  thro*  the  pores  of  the  cupel.  And  if  any 
veffel  could  be  found  capable  of  containing  this  glafs  in  fufion,  we 
Ihould  then  have  an  admirable  method  for  making  filver. 


Chemical  History  of  SILVER. 

PROCESS  CLXII. 

Exhibiting  the  Solution  and  Cry  ft  alii  zat  ion  of  SILVER,  in. 

.  Aqua  fort  is. 

I.  T)  UT  any  quantity  of  perfectly  pure  filver ,  cupelled  with  lead  or  vitrum  Tut froccfa 
1  Saturn i,  into  a  clean  glafs  ;  pour  upon  it  about  an  equal  or  double  weight 
of  proof  fpirit  of  nitre ,  or  Aqua  fortis,  and  the  liquor  will  prefently  conceive  a 

degree 


280  Brocejfes  upon  Fojftls. 

degree  of  heat,  emit  a  copious  red  fume,  which  is  carefully  to  be  avoided,  and 
at  length  the  body  of  the  metal  will  be  perfeSlly  dijfolved  into  a  pale ,  homo¬ 
geneous ,  tranfparent  liquor ,  like  water  in  appearance.  But  if  the  Jolution  does 
not  proceed  to  expectation,  more  fpirit  of  nitre  may  be  added ,  by  degrees. 
(2.)  When  the  folution  is  thorowly  efie&ed,  let  one  half  of  the  liquor  be  eva¬ 
porated  over  a  gentle  fire ,  in  a  chimney,  to  carry  up  the  fumes ;  after  which ,  if 
Jet  in  a  cool  place,  it  willjhoct  into  glebes,  thin  plates,  or  cry  flats,  of  an  exceed* 
ing  bitter  tafie,  which  are  called  the  vitriol,  fait,  magi  fiery,  or  cr)fials  of  filver. 

'The  cautions  it  2.  Unlefs  the  filver  be  made  perfe&ly  pure  and  fine,  that  is,  unlefs 
requires,  {c  jias  been  fulminated  or  cupelled,  as  the  chemifls  call  it,  with  lead, 
and  freed  ,from  all  drofs  or  allay,  fo  as  not  to  Jofe  of  its  weight  in  the 
ftrongeft  fire,  the  folution  will  not  be  limpid  ;  and  if  ever  fo  little 
copper  remain  in  the  filver,  it  will  turn  the  folution  of  a  greenifh 
colour.  The  fpirit  of  nitre,  likewife,  fhould  be  proof;  that  is,  if  a 
grain  or  two  of  filver  be  added  to  a  moderate  portion  thereof,  it  /hould 
perfectly  diffo'lve  it  without  growing  turbid,  .or  letting  any  white  pow¬ 
der  fall  to  the  bottom.  And  if  the  diffolution  proceeds  too  flowly,’ 
it  may  be  quickened,  by  placing  the  containing  veflel  in  a  moderate 
hear.  If  any  gold  happens  to  be  mixed  with  the  filver,  as  there  is 
fcarce  any  •  without,  this  not  going  from  it  upon  the  Cefi,  it  will  fall 
to  the  bottom  of  the  glafs,  in  the  form  of  a  black  powder  or  pellicle, 
and  there  lie  undiflblved ;  Aquafortis  not  touching  gold,  which  is  only 
'diflolvable  by  mercury  and  Aqua,  regia.  And  this  black  powder  will 
fometimes  adhere  to  the  under  furface  of  the  cryftallized  filver. 

Nature  and  3 •  This  folution  of  filver  is  violently  corrofive  or  cauflic,  fo  as  pre- 
*/"  °f.the  fently  to  eat  into  any  part  of  the  body.  -On  which  account,  'tis  very 
ufeful  to  chirurgeons,  in  opening  impoftumes,  or  the  like  ;  and  admi¬ 
rably  ferves  to  take  away  warts  or  other  excrefcences,  which  it  does 
with* the  utmofi:  difpatch.  It  is  likewife  ufed  to  mucous  fiftula’s,  and 
putrid,  gleeting  ulcers,  in  order  to  deterge  them,  .and  keep  down 
fungous  flefh.  A  few  drops  of  it  being  mixed  with  a  pint  of  wa¬ 
ter,  will  communicate  fuch  a  faculty  thereto,  that  if  the  face,  hands, 
or  other  parts  of  the  body  be  wafiied  with  it,  they  inftantly  turn 
black;  and  this  Aain  remain  fo  obftinate,  that  it  cannot,  without  the 
utmofi:  difficulty,  be  entirely  got  out  again  in  lefs  than  three  or  four 
days  time  ;  when,  the  part  fealing,  it  comes  away  together  with  the 
skin.  And  as  the  folution  readily  mixes  with  water,  we  fee  that  even 
the  hardeft  and  purefi:  metals  may  be  rendered  fluid,  potable,  invifible, 
or  undiftinguilhable.  I  would  not,  however,  advife,  that  filver  fhould 
be  exhibited  internally  in  this  form  ;  becaufe  of  the  corrofivenefs  of  the 
acid  wherewith  it  is  united,  which  might  caufe  it  to  excoriate  the  parts 
it  fliould  touch  or  pafs  over. 

4.  The  vitriol,  or  cryfials  of  filver  obtained  by  this  procefs,  are 
found  to  increafe  their  weight  by  near  one  third  or  fourth  part,  above 
that  of  the  original  metal  ;  which  rniuft,  therefore,  attraft,  and  lodge 
in  its  pores,  feme  part  of  the  fpirit  of  nitre,  by  means  whereof  the 

filver 
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filver  is  made  to  alfume  the  form  of  a  fait,  and  become  foluble  in  wa¬ 
ter.  But  its  violently  bitter  talle,  on  account  whereof  his  called  me¬ 
talline  gall,  together  with  its  cauftic  quality,  renders  it  unfit  for  internal 
ufe,  unlefs  it  be  fome  way  guarded,  difguifed,  or  corre&ed.  And 
even  when  ufed  externally,  it  cannot  be  held  in  the  naked  fingers  w  ith¬ 
out  corroding  the  flefti. 


C4U+ 


PROCESS  CLXIIL 

Exhibiting  the  preparation  of  the  Lunar  caujiic ,  or  Lapis  In- 
fernalis,  from  the  Vitriol  of  SILVER. 

1.  |  JUT*  a  proper  quantity  of  the  vitriol ,  or  cry  ft  ah  of  well  purified  fil- The  proofs. 

JL  ver  into  a.  thin  glafs  dijh ,  which  being  fet  over  an  open  firey  the 
vitriol  will  begin  to  afford  red  fumes ,  and  grow  gradually  dry.  As  fo  on 
as  all  its  moifture  is  nearly  evaporated ,  increafe  the  fire ,  and  caufe  it  to 

flow  like  wax,  till  no  more  fumes  afc end :  then  potir  it  into  moulds  of  baked 

clayy  and  furnijhed  with  a  fufficient  number  of  conical  or  cylindrical  cavities , 
into  which  it  will  run  with  a  hiffing  noifey  and  thereby  be  fafhioned  into  con - 
venient  rolls ,  or  flicks;  which ,  when  cold ,  may,  by  breaking  the  mouldy  be  ob- 
tainedy  and  referved  for  chirurgical  ufts}  under  the  name  of  Lapis  infern alis, 
or  the  filver  cauftic  *. 

2.  If  this  cauftic  be  prepared  after  the  manner  here  defcribed,  it  With  what  t_ 

will  be  capable  of  enduring  the  open  air  without  relenting ;  whereas  to  be  for : 

that  made  in  the  common  way  of  the  trading  chemifts,  can  fcarce  ina^omfi* 
lofe  glafs  be  kept,  for  any  confiderable  time,  from  melting.  The  reafon 
whereof  is,  that  either  they  do  not  make  ufe  of  filver  well  purified 

from  its  alloy,  or  elfe  becaufe  in  fufing  their  cryftals,  they  have  not 
patience  to  wait  till  the  fumes  entirely  ceafe  ;  that  is,  till  a  proper 
quantity  of  the  acid  of  the  nitre  be  exhaled.  For  if  any  copper,  or 
too  large  a  proportion  of  Aqua  fortis ,  be  mixed  along  with  the  ftone, 
it  will  certainly  run  per  deliquium  in  the  air.  The  goodnefs  of  the  pre¬ 
paration  greatly  depends  upon  nicely  hitting  the  time  when  the  fumes 
entirely  ceafe  to  rife  ;  for  if  the  matter  be  after  this  continued  much 
longer  in  fufion,  its  cauftic  virtue  will  be  loft  ;  and  if  removed  from 
the  fire  before  this  junfture,  it  will,  as  we  faid,  be  apt  to  run  in  the 
air.  The  glafs  to  be  made  ufe  of  in  the  operation  is  ordered  thin, 
becaufe  fuch  an  one  will  better  endure  the  neceflary  violence  of  an 
open  fire,  than  one  that  is  ftronger  or  thicker  :  a  piece  of  a  broken 
urinal,  or  the  like,  will,  therefore,  be  proper  for  the  purpofe. 

3.  Lapis  infernal  is  then,  we  fee,  is  no  more  than  the  ftrong  and  cor*  Medicinilivjn 
rofive  fpirit  of  nitre  intimately  united  w  ith  the  body  of  filver,  or  no-  of  the  produc¬ 


tion. 


*  The  moulds  ought  firft  to  be  warmed,  and  oiled  or  greafed,  that  the  cauftic  may  be 
feparated  from  them  the  eafier. 
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thing  but  the  dried  fait  thereof  ,*  for  if  it  'be  entirely  freed  from  the 
remaining  part  of  the  Aqua  fort  is ,  it  will  become  pure  filver  again. 
Thus  compofed,  it  makes  an  admirable  cauftic  ;  for  it  eats  like  fire 
it  feif,  when  diflolved  by  any  moifture  of  the  body,  and  fuddenly  cleanfes 
and  deterges  all  foul  or  malignant  ulcers,  cauterizes  the  open  veflels  there¬ 
in,  difpofes  them  to  heal,  and,  with  the  lighteft  touch,  takes  down  warts, 
fungous  flefh,  fmall  cancers,  and  the  like  preternatural  tumors  or  ex- 
crefcences,  provided  they  are  not  large.  I’ have,  without  pain,  in  the 
fpace  of  three  days,  taken  away  a  little  cancer  in  the  lip  by  its  means : 
for  being  feveral  times  touched  therewith,  it  turned  black,  and  at  length 
fell  off  from  the  furrounding  flefh.  When  applied  to  any 'part  of  the  body, 
it  immediately  eats  into  it,  burn^  it,  mortifies  and  renders  it  infen-fible  ; 
at  the  fame  time  caufing  an  efchar,  and  conflringing  and  purling  up 
the  mouths  of  the  veflels  it  corrodes.  And  being  fo  excellent  in  thefe 
refpe&s,  it  is  the  only  cauftic  in  ufe  among  the  French. 

PROCESS  CLXiy. 

Shewing  the  way  of  making  purging  Vitriol  0/  SILVER,  or  the 
preparation  of  the  Silver  ‘Pill. 

ihe  procefs.  x  r  |1  o  the  folution  of  pure  filver ,  made  after  the  manner  of  the  hundred 

1  and  fixty  fecond  procefs ,  and  put  into  a  glafs  veffel ,  add  an  equal  quan¬ 
tity  of  a  firong  lixivium,  of  purified  nitrey  made  with  about  two  or  three  parts 
rain-water  yfhake  them  together ,  and  they  will  unite  into  a  tr anf parent  liquor ; 
which  being  evaporated  to  half  its  original  quantity ,  and  fet  to  Jhoot  in  the 
cold ,  will  run  into  a  vitriol ,  or  cryfials ,  confifling  of  filver  united  with  falt- 
petre.  (2.)  Put  thefe  cryfials  into  a  glafs  difh ,  and  exhale  away  their  moifiure 
over  a  foft  fire ;  keeping  them  in  the  mean  time ,  perpetually  fiirring,  and  pre¬ 
venting  their  fufion.  (3  •)  Remove  them  from  the  fire ,  and  when  they  ceafe  to  fume , 
they  will  appear  in  the  form  of  a  Hack ,  faline  body ,  a  grain  or  two  whereof 
being  brought  into  powder ,  and  with  thrice  that  quantity  of  new  bread  re¬ 
duced  to  a  pill ,  and  gilt  with  goldy  to  guard  it  from  the  palate ,  makes  a  plea - 
fant  and  powerful  hydrogoguey  or  purger  of  water  in  the  dropfy. 
virtues andufes .  2.  This  procefs  fliews  us  a  general  method  of  joining  metals  with 
fioff  fro<i“e*falt s,  fo  as  to  make  them  appear  altogether  in  a  faline  form.  Angelas 
Sala}  the  author  of  the  produ&ion,  calls  it  by  the  name  of  Luna  hydro • 
goga,  as  being  peculiarly  excellent  in  purging  away  the  watery  humors 
colle&ed  in  the  dropfy  }  for  which  purpofe,  it  is  likewife  greatly  com-  • 
mended  by  the  illuftrious  Boyle.  And  indeed  it  proves,  when  prudently 
ufed,  an  admirable  purgative  in  this  cafe ;  and  drains  off  the  waters  with-  * 
out  caufing  any  difturbance  to  the  body.  But  great  care  muft  be  taken 
not  to  give  it  in  weak  habits  of  body,  in  too  large  a  dofe,  or  where 
the  vifcera  are  unfound.  For  differing  not  confiderably  from  the  lunar 
cauftic,  it  might  thus  violently  ftimulate,  corrode,  or  inflame  the  fto- 
mach  and  inteftines,  bring  on  a  dangerous  hypercatharfis,  or.follicit  a 

copious. 
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copious,  continual,  and  infenfible  difcharge  from  the  lymphatics.  If 
any  thing  of  this  kind  fiiould  happen  in  the  ufe  hereof,  it  will  be  pro¬ 
per  to  attempt  its  cure  by  the  free  exhibition  of  the  rob  of  juniper  or  elder. 

PROCESS  CLXV. 

Exhibiting  the  Precipitation  of  SILVER,  and  its  reduction 

to  Luna  cornea.  '  . 

I.  rnpl  O  a  folution  of  pure  fiver ,  made  with  fpirit  of  nitre ,  and  diluted™'  poce/s. 

1,  with  about  thrice  its  quantity  of  fair  water ,  pour  a  flrong  lixivium 
of  fea-falt ;  upon  which ,  the  liquor  that  was  perfectly  clear  before ,  will  imme¬ 
diately  grow  turbid ,  and  let  fall  the  body  of  the  fiver  in  a  white  powder ,  to 
the  bottom  of  the  containing  glafs.  Commit  this  powder ,  together  with  the  li¬ 
quor  that  floats  above  it ,  to  the  fit  re ;  and  by  frequent  ablution ,  or  repeated 
affufions  of  warm  water  upon  the  matter  in  the  filtre ,  edulcorate  or  clear  it  of 
its  loofe  fait ;  then  gently  dry  the  powder ,  and  thus  it  will  be  reduced  to  a  genuine 
calx  of  fiver.  ■  Laflly ,  put  this  dry  calx  into  a  crucible ,  and  fufe  it  at  a  mo¬ 
derate  fire  ;  and  after  it  has  run  for  fome  fmall  time ,  pour  out  the  matter ,  and 
when  cold  it  will  appear  in  the  form  of  a  homey ,  brittle  fubflance ,  not  much 
unlike  amber ,  or  glafs  of  lead  j  andt  for  the  refemblance  it  bears  to  horn ,  3tis  called 
by  the  name  of  Luna  cornea. 

2.  There  is  another  way  of  making  Luna  cornea ,  by  mixing  filver  with  Vaned‘ 
mercury  fublimate,  and  diftilling  the  compofition  in  a  retort,  after  the 
manner  of  butter  of  antimony,  the  procefs  for  which  we  /hall  deliver 
hereafter;  when,  the  mercury  being  driven  over  into  the  receiver,  the 
falts  of  the  fublimate  will  remain  behind,  fixed  in  the  body  of  the  filver, 
and  therewith  compofe  the  fame  kind  of  horny,  or  glafly  fubftance, 
as  mentioned  in  the  procefs. 

3.  This  procefs  affords  us  feveral  very  remarkable  particulars.  And^e  fo£fritte  if 
firft  we  may  obferve  from  it,  that  filver  is  undiffolvable  in  Aqua  re-r 

gia  being,  as  we  fee,  precipitated  out  of  Aqua  fortis ,  made  into  a 
fmall  Aqua  regia ,  by  the  addition  of  the  lixivium  of  fea-falt.  Secondly, 
tho  the  Luna  cornea  be  long  expofed  to  ever  fo  violent  a  fire,  it  will 
not,  without  fome  addition,  be  thereby  reduced  to  metal  again  ;  tho, 
beyond  all  difpute,  it  is  a&ually  the  body  of  filver  fixed  but  by  falts. 

And  accordingly,  if  lead,  or  fixed  alkali,  be  added  in  a  proper. por¬ 
tion -thereto,  fo  as  to  attrad  or  imbibe  the  acid  fait,  which  thus  ob- 
ftinately  adheres  to  the  metal,  and  its  face  be  flrongly  blown  upon  with 
bellows,  whilfl:  it  is  in  ftrong  fufion,  the  filver  will  be  recovered  pure  ; 
and  if,  after  this,  it  be  ag.ain  diflolved  in  Aqua  fortis ,  it  affords  a  con- 
fiderable  proportion  of  gold-  Thirdly,  it  is  farther  obfervable,  that 
this  ft  range  fubftance,  reduced  to  powder,  tho  it  readily  melts  at  the  fire, 
will  neither  diffolve  \n  Aqua  fortis.  Aqua  regia,  nor  oil  of  vitriol;  fo 
that  it  entirely  acquires  a  new  nature.  On  thefe  accounts,  many  of 
•  i  •-  •  Nn  2  •  the 
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the  antient  chemifts  called  it  Luna  fixa ;  and  imagined  the  body  of  the 
filver  was  here  fo  changed  as  to  be  readily  convertible  into  gold  :  and 
indeed,  the  experiment  does  not  feem  to  want  much  to  bring  it  to 
that  perfe&ion.  Laflly,  we  may  here  fee  the  great  efteds  which  falts 
have  upon  metals;  how  they  may  contributfe  to  their  fixation;  and,  by 
intimately  and  ftrongly  uniting  therewith,  conceal  their  own  nature,  and 
endure  the  uttnoft  torture  of  the  fire  without  flying  off;  tho  of  thenv 
(elves  they  are  little  other  than  volatile. 

PROCESS  CLXVL 

Exhibiting  the  Reduction  0/*  SILVER  to  metal  again ,  from 

its  inflammable  Vitriol  or  Nitre . 

The  paces*.  j,  JJ'T  Lapis  infernalis,  or  the  cryflals  or  'vitriol  of  fiver,  obtained  by 
1  dijfolving  the  metal  in  fpirit  of  nitre,  upon  a  hollow ,  glowing  coal ,  and 
it  will  immediately  flajh,  deflagrate,  and  go  of  like  true  falt-petrer,  leaving  no¬ 
thing  behind  but  the  pure  fiver,  thus  recovered  from  its  cryflals. 

The,  dothine  it  a-  We  formerly  faw  that  the  fpirit  of  nitre,  joined  with  fixed  alkali, 
*$ords.  gives  inflammable  nitre  again  ;  and  here  we  fee,  that  the  body  of  a 
metal  may  likewife  perform  the  fame  office.  It  alfo  appears  from 
this  procefs,  that  nitre,  tho  made  liquid,  or  reduced  into  the  form  of 
a  fpirit,  ftill  retains  its  faline  and  inflammable  nature  ;  and  that  Lapis 
infernalis ,  or  vitriol  of  filver,  is.  nothing  more  than  this  volatile  fpirit 
of  nitre,  adhering  intimately  to  the  body  of  the  metal;  and  which, 
when  driven  away  by  the  fire,  leaves  the  filver  behind,  as  it  would  any 
other  metal  difloived  thereby,  in  a  pure,  fimple,  and  unadive  ftate  : 
which  gives  us  the  reafon  why,  if  Lapis  infernalis  be  too  long  detained 
in  fufion  at  the  fire,  it  will  thereby  lofe  of  its  force,  or  cauftic  virtue, 

*  by  lofing  of  its  fait.  And  this  may  ferve  to  fhew  us,  that  the  adions 

of  all  metals  are  not  .  owing  to  themfelves;  they  being  perpetually  un¬ 
adive  ;  but  to  the  faline  bodies  with  which,  they  happen  to  be  mixed ;. 
and  according  to  the  nature  whereof  their  adion  is  determined.  But 
ib  this  cafe,  the  power  and  virtues  of  the  falts  are  neceflarily  increafed, 
as  being  now  applied,  and  driven  by  the  ponderous,  metalline  part*, 
united  with  them,  againfl  the  bodies  they  are  defigned  to  ad  upon. 
And  this  will  help  us  to  conceive  fomething  of  the  furprizing  nature; 
of  metals,  when  formed  into  new  bodies,  with  falts.. 


Ch  e- 
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Chemical  HlSTORY  0jf  TIN. 

•  '  t  *  1  *  '  - 

PROCESS  CLXVIIL 

Exhibiting  the  Calcination ,  Solution ,  and  Cryftallization  ofT  IN. 

l.'YyUT  any  quantity  of  pure  *  tin  into  an  iron  or  unglaz,ed  earthen  pan tr0CeP' 
gf  and  melt  it  in  a  ftrong  fire',  keeping  the  matter  continually  ftirring,  till 
it  be  reduced  to  a  dry  powder ,  or  calx.  (2.)  Then  put  of  this  calx  of  tin 
into  a  gtafs  veffel,  and  pour  thereon  about  ten  times  its  quantity  of  diflilled  vi¬ 
negar,  and  let  them  digefi  together  in  a  proper  degree  of  heat  ;  the  glafs  being 
frequently  Jhook ,  for  two  or  three  days,  or  till  the  menflruum  has  acquired  a  fweet 
tafle ;  or  till  the  folution  is  e felled.  (3.)  Laflly,  filtre  the  liquor,  evaporate  it  to 
a  film,  or  pellicle,  and  fet  it  in  a  cool  place,  to  Jboot ;  by  which  means  it  will 
form  into  cryfials.  *  ‘ 

2.  The  body  of  tin  is  notfo  readily  convertible  to  fait,  or  vitriol,  as  DiryBionsr* 
filver;  on  account  of  the  grofs  fulphur  adhering  thereto,  which  can  never1  attn&  t0  iK 
be  diflblved  by  acids,  but  interpofing  between  the  metallic  parts,  prevents 
its  concretion.  But  if  the  calx  be  thorowly  purify ’d,  reverberated,  or 
long  continued  in  a :  violent  fire,  it  will  in  good  meafure  be  freed  of  its 
fulphur,  and  more  difpofed  to  flioot  into  cryfials.  f 


Chemical  History  of  COPPER. 
PROCESS  CLXVir. 


Exhibiting  the  Solution  and  Cry  ft alii zat  ion  ^COPPER,  by 

means  of  diftilfd  Vinegar. 

X.  1  T  PON  the  filings  of  pure  copper,  put  into  a  glafs  veffel,  pour  a  pro- 
Ct  portionable  quantity  of  diftilTd  vinegar ,  and  boil  together  for  four  and 
twenty  hours  3  by  this  means  there  will  be  obtain'd  an  exceeding  beautiful  green 


*  The  common  method  of  purifying  tin  for 
chemical  operations,  is  to  melt  it  in  a  clean  iron 
pan,  and  juft  as  it  begins  to  run,  adding  there' 
to  a  fiiitable  proportion  of  wax,  honey,  or 
hogs  lard  ;  keeping  the  matter  frequently 
ftirring  with  an  iron  rod,  and  after  fome  time 
throwing  it  into  hot  water.  If  this  operation 
be  feveral  times  repeated,  the  metal  will,  in 
fome  degree,  be  purged  of  its  fulphur,  and  ren¬ 
der’d  more  bright  and  hard. 


f  There  are  other  procefles  commonly  per¬ 
formed  upon  tin,  tho  not  deferving  to  be 
mentioned  here,  as  being  no  part  of  the  prefent 
defign  ;  which  is  only  to  give  fuch  a  fet  of  ge¬ 
neral,  ftandard  operations,  as  may  inftruft  the 
reader  to  manage  all  the  others  that  have  hi¬ 
therto  been  invented, 

tine- 
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t inti; ure  ;  which  being  poured  off  from  what  remains  undiffolved  at  the 
bottom  of  the  glafs ,  ayid  frejh  vinegar  put  on ,  and  boiled  as  before ,  the 
whole  body  of  the  metal  will-,  by  .repeated  operations ,  be  diffolved  into  the  like  green 
tin&ure.  ( 2 .)  If  this  tincture  be  evaporated  to  a  pellicle,  and  fet  in  a  quiet 
cool  place ,  it  will  Jhoot  into  lovely  green  cryjlals  ;  which  are  ufed  as  a  pigment ,  and 
commonly  go  by  the  name  of  verdigreafe. 

2.  This  vitriol  of  copper,  or  verdigreafe,  may  likewife  be  obtain’d 
by  expofing  clean  plates  of  the  metal  in  any  place  where  they  are  affeded 
by  the  vapors  of  -vinegar,  or  fermenting  liquors ;  which  gradually  corrode 
and  turn  the  furface  thereof  into  a  kind  of  ruft,  or  arugo ,  that  by  the 
microfcope  appears  a  heap  of  green  cryftals,  like  thofe  of  the  prefent 
procefs.  Then  the  loofe  matter  being  feraped  off  the  plates  with  a  knife, 
and  they  again  expofed  to  the  corroding  vapour,  they  will  thus  by  de¬ 
grees,  be  totally  converted  into  the  common  verdigreafe  of  the  (hops* 

3.  This  green  vitriol  of  copper  would  be  an  admirable  pigment,  if 
its  colour  could  but  be  render’d  as  durable  as  it  is  beautiful.  Whoever 
could  do  this,  might  think  himfelf  pofl'efl'ed  of  a  very  beneficial  fecret. 
The  reafon  why  it  lofes  of  its  beauty  in  the  air,  is  the  volatility  of  the 
acid  wherewith  the  metal  is  joined ;  which  being  exhalable  by  the  air, 
it  leaves  the  metalline  part  of  a  grey,  dusky  colour. 

4.  This  tindure  and  vitriol  of  copper  are  pofle fled  of  the  fame  medi¬ 
cinal  virtues ;  a  very  few  drops  of  the  former,  or  a  (ingle  grain  or  lefsof 
the  other,  make  an  excellent  emetic,  where  the  occafion  for  one  is  very 
prefling  and  fudden  ;  as  particularly  in  cafe  of  poifon  receiv’d  into  the  fto- 
mach.  For  asfoon  as  taken,  this  medicine  operates  powerfully  by  vomit  ; 
but  leaves  a  very  difagreeable  or  naufeous  ftyptic  tafte  upon  the  tongue, 
for  many  hours  after.  It  likewife  deftroys  all  kind  of  worms  in  the  body, 
ferves  to  dry  up  old  gleeting  ulcers,  takes  down  fungous  flefh,  &c *  and 
indeed  it  ads  after  the  manner  of  lapis  infernalis,  but  much  more  gently. 

PROCESS  CLXI. 

Exhibiting  the  Solution  and  Cryjiallization  of  COPPER,  with 
the  alkaline  ffirit  of  Sal-Ammoniac. 


lb*  proctfs .  I.  "I  "iPOiV  clean  filings  of  well  purified  copper ,  put  into  a  taU  glafs,  pour 

twenty  times  their  quantity  of  the  alkaline  fpirit  of  fal-ammoniac ,  pre¬ 
pared  with  quick- lime,  and  proceed  as  in  the  foregoing  procefs;  by  which  means 
the  copper  wifi  be  diffolved  into  a  fine  blue  liquor ,  which  being  exhaled  till  a 
film  appears  on  the  furface ,  will  in  the  cold  form  it  Jelf  into  cry  fiats,  or  vitriol 
of  the  fame  colour. 

N*turt  of  the  2.  This  vitriol,  likewife,  is  an  excellent  pigment,  but  prefently  lofes  all 
produOion.  jts  beauty;  the  volatile  alkali  wherewith  the  copper  was  diflolved, 
eaflly  flying  off  from  it  in  the  air:  otherwife  it  would  be  more 

x  precious 
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precious,  as  it  is  of  a  much  more  elegant  colour,  than  ultramarine  ;  which 
being  fold  fo  dear,  it  would  be  a  valuable  thing  cou’d  we  make  the 
colour  of  this  vitriol  durable. 

2.  The  tindure  obtain’d  by  this  procefs  is  not  fo  vomitive  as  that  of  Medicinal  \>ir- 
the  preceding  j  and  being  given  in  the  quantity  or  a  lew  drops,  operates  tuition. 
powerfully  by  fweat  and  urine ;  whence  it  becomes  curative  of  many 
difeafes,  and  particularly  the  dropfy.  And  in  this  cafe  I  have  found  it 
effectual  to  a  furprizing  degree,  even  in  old-age,  when  the  collected  water 
by  long  ftagnating  was  almoft  putrefied  in  the  body  :  by  giving  thirty 
drops  of  the  folution,  three  or  four  times  a  day,  with  a  little  hydromel  or 
fyrup  of  juniper,  there  has  follow’d  fuch  a  copious  difcharge  of  urine, 
that  in  a  fiiort  time  all  the  ftagnant  waters  have  been  entirely  brought 
off  that  way.  But  when  the  dropfy  is  attended  with  a  fchirrhous  liver, 
unfound  vifcera,  or  the  like,  I  could  never  obferve  any  good  effed 
from  this,  otherwife,  excellent  medicine.  It  is  likewife  ferviceable  in 
killing  worms,  bringing  away  phlegm,  and  curing  faintnefs,  the  rickets, 
and  epilepfy,  if,  as  frequently  happens,  in  children,  it  proceeds  from  worms 
in  the  body,  or  vifcid  phlegm  in  the  ftomach.  In  general,  it  is  of  an 
attenuating,  aperitive,  ftimulating,  warming,  drying  virtue  \  and  may 
in  ordinary  cafes  be  given  from  twelve  to  four  and  twenty  drops,  three 
or  four  times  a  day,  along  with  any  vehicle  that  is  not  acid,  which 
might  render  it  emetic.  Thus  managed,  and  given  in  fmaller  dofes  to 
children,  ,tis  likewife  wonderfully  effedual  in  the  cure  of  thofe  di (tem¬ 
pers  to  which  they  are  peculiarly  fubjed. 

.  4.  We  learn  from  this  procefs,  and  the  preceding,  that  copper  is  difiol-  J^e  d°0^j”e 

vable  in  alkaline  as  well  as  in  acid  fpirits.  We  may  add,  that  it  will*  f  froce  f‘ 
likewife  diffolve  in  neutral  fpirits,  in  aqua  regia,  aqua  fortis,  in  fal  volatile 
oleofum ;  and,  in  fliort,  in  all  manner  of  faline  menftruums.  On  which 
account  it  is  generally  called  a  public  proftitute,  by  the  chemifts,  and 
denoted  by  the  name  of  Venus .  With  fal  volatile  oleofutn ,  it  makes  a  tinc¬ 
ture  of  nearly  the  fame  virtues  as  that  of  the  prefent  procefs,  but  much 
more  beautiful  ,•  and  it  is  this  tindure  which  I  frequently  ufe  in  my  pradice, 
and  prefcribe  from  eight  to  thirty  drops,  as  a  diuretic,  or  fudorific, 
in  cafe  of  the  dropfy,  or  other  diftempers ;  and  univerfally,  with  acids,  or 
thofe  the  chemifts  call  mafculine  falts,  it  makes  a  green,  but  with  alkalies, 
or  the  female  falts,  a  blue  folution  j  the  latter  kind  being  always  lefs  cauf-  . 
tic  and  emetic  than  the  other. 


Che* 
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Chemical  Histort  of  MERCURY, 

or  QUICK-SILVER. 


PROCESS  CLXX. 

Exhibiting  the  Solution  and  Cryftallization  of  (QUICK¬ 
SILVER,  in  Aqua  fortis. 


i.  HpO  a  proper  quantity  of  pure  quick- ftlver ,  *  framed  thro  leather ,  and 
1  well  ground-  in  a  mortar  with  fea-falt  and  vinegary  till  it  has  depofited 
all  its  blacknefy  four  a  double  or  a  triple  proportion  of  aqua  fortis,  the  con¬ 
taining  glafs  being  fir f  heated  to  prevent  its  cracking,  and  the  mercury  will  im¬ 
mediately  begin  to  diffolve ,  with  a  firong  ebullition,  and  copious  red  fumes ,  which 
are  to  be  avoided  as  noxious  ;  and  by  degrees  the  whole  body  of  it  will  be  taken  up> 
and  with  the  menflruum  appear  as  one  homogeneous  and  tranfparent  liquor.  If 
the  dijfolution  proceeds  not  to  expectation,  or  it  be  incompletey  more  aqua  fortis 
Jhotild  be  poured  on ,  and  the  operation  thereof  promoted  by  moderate  heat. 
(2.)  If  this  folution  be  exhaled,  over  a  foft  fire,  to  one  half  or  lefs ,  and  thenfet 
in  a  cool  place,  it  will  foot  into  white  glebes ,  or  cryfials,  called  the  fait  vitriol , 
or  magiflery  of  mercury ;  being  in  reality  the  body  thereof  ,  fo  united  with  the  acid 
that  it  is  violently  caufiic ,  and  can  fcarce  be  kept  from  running  per  deliquium 
in  the  air . 

2.  This  procefs  may  ferve  to  fhew  that  mercury  is  of  a  metalline 
nature ;  being,  like  other  metals,  flrongly  attractive  of  the  acid  of 
nitre,  and  totally  diflblvable  therein,  fo,  as  to  lodge  invifible,  and 
thence  become  mifcible  with  water,  like  all  true  metalline  folu- 
tions;  and  by  this  means  the  mercurial  part  of  all,  even  the  moft 
ponderous  metalline  bodies,  may  be  fufpended  in  water,*  viz.,  by  be¬ 
ing  firft  united  with  an  acid  fait,  which  is  always  ftrongly  attractive 
of  water.  The  properties,  and  fo  much  as  regards  the  natural  hiftory 


-*  The  mercury  found  near  gold-mines 
is  fuppofed  the  belt,  richeft,  -  and  fitted  for 
chemical  ufes ;  as  being  impregnated  with  a 
golden  fulphur.  In  the  earth  it  is  often  mixed 
with  arfenical,  and  other  heterogeneous  mat¬ 
ters,  which  tho  imperceptible  to  the  fenfes, 
may  render  it  noxious  to  the  body,  without  due 
purification.  The  clean,  wholefom  mercury, 
*tis  (aid,  may  be  diftingui (Tried  from  the  foul,  or 
adulterate  kind,by  the  fine  white  luftre,  and  po¬ 
lite  orglofly  furface)  of  the  former  ;  and  by  e- 
vaporating  it  over  a  naked  fire  in  a  filyer  velfelj 


for  if  it  leaves  no  confiderable  tarnifh  behind, 
’tis  commonly  thought  to  be  pure.  But  it  ap¬ 
pears  unfafe  to  depend  upon  any  mercury  for 
medicinal  ufes  that  is  not  revived  from  cinnabar, 
or  fixed  alkalies,-  or  particularly  from  a  double 
weight  of  the  mixture  of  equal  parts  of  quick¬ 
lime,  and  fait  of  tartar :  the  grinding  and 
wa filing  it  with  fait  and  vinegar,  being  by 
fome  thought  only  to  diflolve  the  body  of  the 
mercury,  it  felf  black,  and  not  to  free  it  from 
arfenical  or  other  noxious  particles. 

•  of 
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of  this  metallic  fluid,  we  have  formerly  mentioned  in  the  Theory ,  or  Appara¬ 
tus  ;  to  which  we  therefore  refer  for  thofe  particulars.  We  fhal!  only  add 
here,that  its  chemical  and  medicinal  virtues  feem  owing  to  its  great  fpeoiiic 
gravity,  and  the  particular  fmallnefs  and  configuration  of  its  parts.  On 
this  account  it  is  more  penetrative,  and  diflolves  the  texture  of  the  blood 
and  juices,  or  opens  obflrudions  in  the  body  more  powerfully  than  any 
other  medicine.  And  for  the  fame  reafon  it  is,  that  it  fo  fuddenly  brings 
a  degree  of  putrefa&ion  upon  the  humours,  as  we  find  in  a  falivation; 
for  by  thus  breaking  the  texture  of  the  fluids,  and  fometimes  of  the  folids 
likewife,  it  fo  attenuates  and  refolves  them  as  to  make  them  fetid. 

For  whatfoever  refolves  the  animal  fluids,  will  neceffarily  give  them  a  difa- 
greeable  odour;  and  therefore  the  ilhfcent  obfervable  in  a  falivation,  is 
neither  chargeable  upon  the  infedion  of  the  difeafe,  nor  upon  the  mercury, 
as  if  this  had  a  power  to  fet  the  virus  on  float,  and  difcharge  it  with  the 
fetid  faliva  out  of  the  body.  And  thefe  properties  are  what  makes  it  fo 
readily  enter  the  pores  of  all  metals,  adhere  to  and  amalgamate  with  them, 
uniefs  they  abound  much  with  fulphur  or  earth;  whence  iron  will  not  be 
at  all  afieded  by  it. 

3.  The  folution  of  mercury  in  Aqua  finis,  is  a  violent  corrofive,  and  Mcdi^nai  vis- 
will,  like  a  folution  of  gold,  turn  any  part  of  the  body  it  touches  of  a  UtLn!  ***  ^ 
purple  colour,  which  cannot  eafily  be  removed  again.  It  is  fometimes 
fuccefsfully  ufed,  as  acauftic,  to  callous  or  tumefied  venereal  ulcers  j  tho 

it  is  fo  ftrong,  and  caufes  fuch  violent  pain,  that  it  ought  never  to  be 
apply’d  to  ulcers  in  the  penis ,  where  the  skin  is  exceeding  delicate  and 
tender.  It  will  inflantly  take  away  wrarts,  fmall  cancers,  and  other  ex- 
crefcences,  if  cautioufly  and  properly  applied.  A  few  drops  of  it  diluted 
with  a  large  proportion  of  water,  makes  an  admirable,  fafe,  and  mild 
cofmetic  for  red  and  pimply  faces,  W'hich  are  to  be  wafh’d  with  this 
lotion  twice  or  thrice  a  day  ;  and  what  is  thus  ufed,  fuffer’d  to  dry  upon 
the  skin.  It  is  alfo  an  excellent  wafh,  thus  managed,  in  cafe  of  the  itch, 
and  all  cutaneous  foulnefs  or  ulcers.  The  Aqua  divina  of  Fernelius  was 
nothing  more  than  a  folution  of  mercury,  either  in  fpirit  of  fait,  or  fpi- 
rit  of  nitre. 

4.  The  vitriol  or  cryftals  of  mercury  are,  in  like  manner,  the  molt  vio-  Venues,  proper. 

lent  corrofive  we  know;  and  will  inflantly  eat  thro  theflefh,  to  the  very  f nf  ^eS  °f 
bone.  The  tenth  part  of  a  grain  thereof-,  being  given  internally,  would  .  * 

caufe  ftrange  diforders  in  the  inteftines,  ad  both  as  a  ftrong  eme¬ 
tic  and  cathartic,  and  raife  a  falivation  in  a  few  hours  time.  But  no 

prudent  phyfician  will  venture  to  adminifter  it  in  this  manner,  as  being 
violently  poifonous.  This  vitriol  eafily  flows  at  the  fire,  has  a  very  • 
difagreeable  naufeous  tafte  that  long  remains  upon  the  palate,  and  when 
diflblved  and  laid  upon  copper,  inflantly  gives  it  the  whitenefs  offilver. 

Tnefe  feveral  virtues  and  properties  of  it  appear  in  great  meafure  to  de¬ 
pend  upon  the  acid,  wherewith  the  heavy  body  of  the  mercury  is  con¬ 
centrated,  and  intimately  united,  or,  as  it  \x ere,  ftuckfull  of  fharpfaline 
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fpicula,'  which  thus  adhering  to  the  globules  of  the  quick-filver,  it  is  thereby 
made  to  ad  powerfully  upon  every  thing  wherewith  it  comes  in  contad. 

PROCESS  CLXXI. 

Exhibiting  the  precipitation  of  MERCURY  out  of  Aqua 
fortis  ;  or  the  preparation  of  White  Precipitate. 

i.  ^0  the  folution  of  the  foregoing  procefs,  made  with  Aqua  fortis,  add  thrice 
I  its  quantity  of  fair  water ,  which  will  caufe  no  cloudinefs  in  the  liquor  ; 
afterwards  pour  thereto  about  twice  as  much  ftrong  lixivium  of  common  fait  as 
there  was  of  the  folution  of  mercury,  and  the  mixture  will  immediately  grow 
milky ,  and  precipitate  a  white  pozvder  to  the  bottom  of  the  containing  veJfeU 
‘Then  pour  the  whole  mixture ,  together  with  the  pozvder  already  precipitated ,  into 
a  filtre ,  and  wajh  the  remaining  calx ,  by  the  frequent  afiufion  of  warm  wa¬ 
ter,  till  what  runs  from  it  becomes  infpid ,  and  there  will  a  pure,  white  powder 
be  left  in  the  filtre  ;  zvhich  being  dried  before  the  fire ,  is  called  by  the  name  of 
the  white  precipitate  of  mercury. 

2.  It  appears  from  this  experiment,  that  mercury  is  readily  difl’olvable 
in  Aqua  fortis,  but  difficultly  in  Aqua  regia ;  which,  how  ever,  will  take 
up  fome  part  thereof.  For  the  water  ufed  to  wafh  the  precipitate, 
carries  fome  mercurial  particles  thro*  the  filtre  :  on  account  whereof,  it 
becomes  a  good  cofmetic  ;  and  for  cutaneous  diforders  is  preferable  to 
the  Aqua  divina  Fernelii.  And  therefore,  if  we  were  to  conclude  from  this 
experiment,  mercury  fhould  feem  to  approach  nearer  the  nature  of  diver 
than  of  gold. 

-  3.  This  white  precipitate  is  more  powerful  in  its  operation  than 

crude  mercury,  but  more  languid  than  the  cryftals  or  vitriol  thereof, 
obtained  by  means  of  Aqua  fortis  ;  as  being,  by  the  ablution,  in  great 
meafure  freed  from  its  corrofive  fait,  and  made  lefs  caufiic;  fo  that  it 
may  be  fafely  given  internally  from  three  grains  to  ten  *,  along  with  . 
fome  proper  purgative,  to  determine  its  operation  to  the  inteftines.  And 
thus  it  becomes  an  excellent  cathartic  in  all  venereal  complaints,  and  where 
phlegm,  or  worms  are  lodged  in  the  body;  as  alfo  in  the  itch,  or  other 
cutaneous  diftempers.  If  taken  in  fmall  dofes,  as  the  quantity  of  two 
or  three  .grains,  and  repeated  at  proper  difiances,  for  fome  days  fuc- 
ceflively  it  raifes  a  falivation  very  wfell ;  and  upon  this  account,  is  held 
under  a  difguize,  as  an  excellent  panacea  of  mercury,  by  many  w'ho  prac- 
tife  phyfic  :  but  if  given  along  with  fomething  w?arm,  to  determine  its 
virtue  to  the  furface  of  the  body,  it  then  becomes  a  fudorific.  Mixed  in  a 
moderate  proportion  with  pomatum,  or  ointment  of  rofes,  it  makes  an 
admirable  unguent  for  the  itch,  leprofy,  and  ulcers  of  the  skin  :  and 

*  This  medicine  is  very  feldom,  if  at  all,  has  wonderful  virtues  in  the  Lues  venerea,  and 
prefcribed  internally  by  the  Englijh  phyficians,  cutaneous  difeafes. 
iho,  if  cautioufly  ufed,  it  is  fafe  enough,  and 
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if  mixed  in  a  ftill  lefs  quinary  therewith,  as  in  that  of  a  twentiet/i 
or  thirtieth  part,  an  excellent  cofmetic  f.  And  if  in  making  the  folu- 
tion  of  mercury  for  this  medicine,  a  little  copper  be  added,  the  pre¬ 
cipitate  will  be  of  a  green  colour,  and  have  much  the  fame  virtues  ; 
being  emetic  as  well  as  purgative,  in  the  quantity  of  a  few  grains,  and 
called  the  green  precipitate  of  mercury,  and  by  fome  the  green  lizard. 


PROCESS  CLXXII. 

Exhibiting  the  red  Precipitate,  or  Calx  (^/MERCURY. 

I .  T*  El J  the  cryfials  of  mercury ,  obtained  in  the  manner  of  the  hundred  The  troeefr. 

J _ j  and  feventieth  procefs,  be'expofed  to  a  foft  fire,  in  a  proper  glafis  veffel, 

and  gently  evaporated^  with  care  to  avoid  the  noxious  fumes  and  as  it  increafes 
in  degree  of  drynefs,  Jo  it  will  change  colour  from  white  to  yellow  ;  and  at  length 
if  kept  conflantly  fining ,  and  urged  with  a  firong  fine,  become  of  a  perfeSl 
fining  red ;  in  which  fiate,  being  removed  from  the  fire,  it  is  the  red  preci¬ 
pitate  of  mercury ,  and  appears  not  much  unlike  to  minium. 

2.  If  the  adion  of  the  fire  fhould  be  too  long  continued,  it  would  itt  nature  and 
drive  away  all  the  acid,  and  leave  nothing  behind  but  pure  mercury,  re- 
covered  in  its  native  form ;  and,  therefore,  is  not  perfectly  fixed  by 
the  fpirit  of  nitre.  This  red  powder,  however,  is  capable  of  being 
confiderably  fixed  by  repeated  diflolutions  and  exhalations;  tho  it  will 
Rill  be  recoverable  again,  and  rendered  volatile,  by  violence  of  fire. 

This  increafe  of  the  fixednefs  in  the  calx  of  mercury,  has  caufed  fome 
chemifts  to  call  it  horizontal  gold,  or  gold  in  the  horizon,  and  to 
look  upon  it  as  a  fubftance  nearly  allied  to  that  metal.  Syl¬ 
vius  writes,  that  mercury  may  be  made  to  afford  gold  by  means  of 
fpirit  of  nitre;  and  Helmont  had  a  method  of  rendring  it  Rill  more  fixed, 
by  mixing  it  with  the  white  of  an  egg,  and  afterwards  diflilling  it  in 
a  retort  :  but  we  do  not  find  that  it  will  thus  be  made  to  endure  a 
blaft-fire.  By  being  mixed  with  alcohol,  and  diftilled  in  a  retort,  the 
remaining  matter  becomes  nore  mild  and  gentle  :  and  when  thus  treated, 
it  feems  to  be  the  Arcanum  Corallinum ,  or  Saltabrum  of  Paracelfus.  By 
repeated  deflagration  with  pure  fpirit-  of  wines  it  may,  as  well  as  by  a 
ftronger  heat,  be  reduced  to  mercury  again ;  and,  like  the  white  pre¬ 
cipitate,  it  lofes  of  its  cauflic  virtue  by  frequent  ablution.  Whence  we 
fee  it  confirmed,  that  mercury  may  be  ufed  in  greater  quantities,  the 
lefs  proportion  of  acid  it  is  mixed-  with. 


-j-  This  precipitate  is  found  an  extraordinary 
medicine  for  external  ufes,  and  may  be  ma¬ 
naged  to  all  the  defirable  advantages  of  clean- 
linefs,  inoffenfivenefs,  and  efficacy,  either  by 
way  of  lotion  or  unguent :  and  is  the  grand 
fecret  of  fome,  when  difl'olved  in  water,  for 
curing  the  itch,  or  leprofy,  and  deftroying  all 


kinds  of  vermin,  without  daubing  tbe  linen, 
or  giving  any  offenfive  feent.  But  where  there 
is  any  rawnefs,  it  ought  either  to  be  well  edul¬ 
corated,  or  mixed  in  a  very  fmall  proportion 
with  other  ingredients,  otherwife  it  will  caufe 
a  confiderable  pain  or  fmarung, 

O  0  2 


3.  This 
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Medicinal  vir*  $ .  This  red  calx,  improperly  called  precipitate,  is  ftronger  and  more 
TfUTtof"  corr°five  t^ian  the  white  precipitate  of  mercury,  and  purges  violently 

dutiion!  both  upwards  and  downwards,  in  half  the  dofe  of  the  other  :  being 

generally  ufed  for  much  the  fame  purpofes  with  that.  But  as  it  is  apt,  by 
its  corrofivenefs,  to  corrode  and  exulcerate  the  llomach  and  inteftines, 
I  cannot  recommend  the  internal  ufe  thereof ;  tho  it  appears  to  have 
been  the  medicine  fo  fuccefsfully  employed  by  the  woman  at  Paris  in 
defperate  venereal  cafes,  given  over  by  the  phyficians  of  the  place.  She 

ordered  it  in  the  quantity  of  eight  or  ten  grains,  to  be  taken  every 

morning,  for  three  or  four  days  running ;  by  which  means  it  firft  vomited, 
then  purged  vio1  mtly,  and  laftly  falivated ;  and  fometimes  too  it  killed 
the  patient,  who  1  he  happened  to  be  weak.  The  like  effedf  may  like- 
wife  be  produced  by  turbith  mineral.  ’Tis  highly  valued  by  chirurgeons 
as  an  internal  for  taking  down  fungous  flelh,  cleanfing  foul  ulcers,  dry¬ 
ing  up  their  moifture,  and  difp'ofing  them  to  heal. 

PROCESS  CLXXIII. 

Exhibiting  the  Solution  0/ MERCURY  with  oil  of  vitriol. 

The  proceff.  j,  f  ■  1  o  a  proper  quantity  of  well  purified  quick-filver ,  put  into  an  urinal, 
1  pour  four  times  its  weight  of  good  oil  of  vitriol,  and  fet  the  veffel 
in  an  open  fire;  upon  which  a  copious ,  white ,  and  very  defiruElive  fume  will 
afcend,  and  the  whole  body  of  the  mercury  be  converted  into  a  white  calx  or 
powder;  let  the  matter  continue  upon  the  fire,  taking  care  to  avoid  the  noxious 
vapour,  till  it  almofl  ceafes  to  fmoke ,  or  be  turned  to  a  grey  porvder ;  which  is 
the  mercury  it  felf  diffolved  by  the  oil  of  vitriol ,  and  rendered  mofl  violently 
corrofive ,  fiery,' and  poifonous.  » 

its  nature ;  2.  The  oil  of  vitriol,  in  this  cafe,  does  not,  like  fpirit  of  nitre,  re- 

■vcrth  that  of  the  duce  the  mercury  to  a  fait ;  and  will  fcarce  adt  at  all  upon  it,  without  the 
po  ut  ion.  afliftaHce  0f  a  confiderable  heat,  how  long  foever  it  ftands  thereon ; 

which  may  let  us  fee  that  fome  menftruums  will  not  adt  till  put  into 
motion  by  fome  general  caufe  ;  as  for  inftance,  by  the  air,  fire,  water, 
trituration,  &c.  and  indeed  the  folution  will  never  be  perfedt  unlefs  the 
matter  be  made  to  boil.  A  thin  glafs,  or  urinal,  is  more  proper  for 
this  operation  than  a  retort,  which  will  not  fo  well  endure  the  fire, 
and  might,  upon  breaking,  prove  of  dangerous  confequence ;  for  the 
fumes  are  fuddenly  fuffocating,  as  the  preparation  it  felf  is  highly  and 
immediately  poifonous  if  received  into  the  body ;  being  a  molt  violent 
acid  lodged  or  concentrated  in  the  body  of  the  metalline  mercury : 
whence  it  is  eafy  to  account  for  its  corrofive  power.  It  is  the  moll 
corrofive  and  fiery  of  all  the  preparations  of  quick-filver,  except  the  fol¬ 
lowing  ;  and  has  fcarce  any  medicinal  ufe,  unlefs  it  be  to  ferve  the  pur¬ 
pofes  of  chirurgery,  and  in  the  preparation  of  turpethum  minerale.  Lefs 

than 
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than  a  grain,  being  received  into  the  ftomach,  might  caule  a  vomiting 
of  blood,  a  dyfentery,  bloody  urine,  a  falivation,  and  death. 


PROCESS  CLXXIV. 

Exhibiting  the  fiery  Oil  of  MERCURY  when  diffblved with 

oil  of  'vitriol. 

I.  r  |  1  O  the  grey  powder  of  the  preceding  pro  cep,  add  an  equal  weight  of  The  procefs, 

1  good  oil  of  vitriol,  and  again  expofe  it  to  the  fire ,  and  treat  it  as 
there  mentioned  ;  by  which  means  the  mercury  will  again  be  totally  dijfolved  into 
a  thick,  ponderous  liquor,  and  exhaled  to  a  powder  ;  which,  by  fever.al  times 
repeating  the  operation,  will  at  length  be  brought  into  fo  fixed  an  oil,  that  the 
heat  of  ebullition ,  or  even  the  mofl  violent  fire,  can  hardly  dry  it  ;  and  fo  ftrong 
a  caufiic,  that  it  may  juflly  be  called  the  fiery  oil  of  mercury. 

2.  The  fumes  arifing  in  this  procefs  are  robe  carefully  avoided,  a  caution  it 
highly  poifonous  and  deftrudive  to  the  lungs.  The  oil  it  felf  is  the  requires-,  with 
ftrongeft  corroiive  yet  known  in  the  world,  or  that,  perhaps,  can  pof *  lf”*ture  and 
fibly  be  made  ;  whence  \is  aptly  enough  called  ignis  Gehenna  by  Para- 

celfus ;  fcarce  any  thing  being  able  to  withfland  its  force.  This,  how¬ 
ever,  is  not  the  metallic  oil  of  the  adept ;  becaufe  it  is  joined  with  a  men- 
flruum,  w  hereas  that  ought  to  be  perfedly  pure  and  unmixed  ;  but  the 
experiment  will  ferve  to  /hew  us  how  acids  may  be  concentrated  with 
the  mercurial  part  of  metalline  bodies,  into  the  mofl  violent,  corrofive 
oils  in  nature  ,•  wrhich  being  once  dried  by  the  long  continued  adion 
of  a  vehement  fire,  will  remain  fixed  therein,  or  even  almoft  endure  a 
blaft-heat :  and  this, therefore,  fhews  us  an  approximating  method  of  fixing 
mercury.  And  perhaps  all  fixation  of  metals  may  be  owing  to  nothing 
more  than  the  ftrong  union  of  their  parts  with  a  ponderous  acid  fait, 
which  will  not  eafily  fuffer  their  texture  to  be  broken  *. 

3.  The  medicinal  ufes  of  this  fier.y  oil  are  not  very  confiderable,  u n- vfef  of  th» 
lefs  in  chirurgery,  w  here  it  may  ferve  for  extirpating  cancers,  or  the  production , 
like  :  but  no  one  would  ever  dream  of  giving  it  internally.  I  make 

no  queftion  but  an  exceeding  fmall  quantity  of  it,  being  received  into 
the  ftomach,  would  inftantly  dilfolve  its  fubftance,  or  forcibly  tear  it  to 
pieces. 


*  Whether  it  be  fait  or  fulphur  that  fixes 
the  mercury  of  metals,  has  not  yet  been  made 
evident  by  undeniable  experiment  ;  but  the  di 
ligent  M.  Homberp  affords  us  many  curious  ob- 
fervations  which  tend  to  lhew  it  is  fulphur j 


or,  in  other  words,  the  matter  of  light.  Yet 
all  metals  feem  to  contain  a  latent  fait ;  by 
means  whereof  their  terreftrial  part  is  thought, 
by  ftrong  fufion,  to  be  convertible  into  glafs. 
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Exhibiting  the  preparation  of  Turpethum  minerale,  from  the 
fGlution  of  MERCURY  in  oil  of  vitriol. 


The  procefs.  i,  ”|  ~^P  0  N  the  dry  powder  gained  by  diffolving  mercury  in  oil  of  'vitriol , 

after  the  manner  of  the  lafl  procefs  but  one ,  pour  a  proper  quantity 
of  warm  rainwater  ;  and  the  powder  will  immediately  turn  of  a  yellow  colour. 
Continue  to  wafh  this  powder  by  repeated  ajfufons  of  water ,  till  the  liquor 
comes  aivay  as  infipid  and  colourlefs  as  it  was  poured  on ,  leaving  a  beautiful 
yellow  calx  at  the  bottom  of  the  vejfel ;  which  being  gently  dried  at  the  fire, 
is  called  by  the  name  of  turbith  mineral. 

Nature  of  the  2.  This  pcnvder  is  called  mineral  turbith ,  from  the  refemblance  it  bears 
froduttion.  to  the  vegetable  turbith  of  the  Arabians ,  in  ftrongly  purging  the  moft 
internal  recedes  of  the  body  :  for,  tho  it  be  infipid  upon  the  tongue, 
yet  it  is  pofl'efl'ed  of  very  confiderable  virtues.  Being  boiled  with  wa¬ 
ter,  it  lofes  more  of  its  falts,  and  thereby  grows  milder  and  more  fafe  : 
fo  it  does  by  being  deflagrated  twice  or  thrice,  or  diftilled  with  fpirit 
of  wine. 

itt  medicinal  3-  A  very  few  grains  of  this  turbith  will  prove  emetic  and  purgative  : 

it  is  alfo  accounted  a  moft  excellent  medicine  in  the  cure  of  the  venereal 
difeafe.  But  as  it  operates  with  confiderable  violence,  it  ought  not  to 
be  given  unlefs  the  vifeera  are  known  to  be  found.  This  feems  alfo 
to  be  the  mercurial  powder  mentioned  by  Mr.  Boyle,  as  received  in  a 
very  fmall  quantity  at  the  nofe,  by  way  of  fnuff,  whereby  a  certain  cap- 
-  .  tain  was  perfectly  cured  of  a  total  blindnefs,  caufed  by  cataradts;  the 
medicine  operating  by  flernutation,  vomit,  ftool,  fweat,  urine,  and  fali- 
vation,  for  a  very  long  time  together.  But  this  univerfal  manner  of 
operation  is  not  peculiar  to  turbith  mineral ;  all  the  precipitates  of  mer¬ 
cury  will  do  the  fame,  w'hen  fnuffed  up  the  nofirils ;  but  their  opera¬ 
tion  is  fo  violent,  and  the  diforders  they  caufe  fo  intolerable,  and  fuc- 
ceed  fo  fafl,  that  it  is  fhocking  to  think  of  preferibing  them  in  this  man¬ 
ner.  This  likewife  appears  to  have  been  the  grand  fecret  of  Paracelfus ; 
which,  in  his  fcarce  German  book  of  hofpital  medicines,  he  praifes  fo 
extravagantly  for  venereal  and  all  chronical  difeafes.  Sydenham  alfo 
commends  it  in  venereal  cafes,  given  in  the  quantity  of  fix  or  eight 
grains,  in  ftrong  habits  of  body,  fo  as  to  prove  emetic  :  but  when  im¬ 
prudently  ufed,  it  is  apt  to  give  the  dyfentery.  * 

PRO- 


*  Here  might  properly  follow  the  prepa¬ 
ration  of  corrofive  fublimate  of  mercury,  and 
from  thence  of  Mercurius  dulcisy  in  order  to 
complete  the  feries  of  procefles  made  upon 
mercury  with  falts,  before  we  are  conduced  to 


thofe  performed  upon  it  with  fulphur.  But 
the  procefs  for  making  this  mercury  fublimate, 
being  omitted  by  our  author  as  no  part  of  his 
defign,  it  may  be  fupplied  in  the  following  man¬ 
ner.  • 

Trepanation 
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PROCESS  CL  XX  VI. 

Exhibiting  the  Reduction  <?/MERCU RY  into  iEthiops  mineral, 

with  Sulphur. 

I.  f  |  "^A  K  E  equal  "weights  of  purified  quick- fiver  and  flowers  of  fulphur,  Thc  proccfs. 

1  and  grind  them  well  together  in  a  fione  mortar ,  till  the  globules  of 
mercury  become  invifible ,  and  the  whole  mixture  is  turned  to  a  black  powder ; 
that  is,  till  the  .body  of  the  mercury  is  intimately  united  with  the  fulphur; 
which  then  makes  what  is  called  iEthiops  mineral,  and  improves  in  blacknefs 
the  longer  it  is  ground. 

2.  It  appears  by  this  procefs,  that  fulphur  may,  in  the  mines,  readily  ns  phyficd  ufe. 
unite  with  fluid  mercury,  and  form  a  fixed,  black  mafs,  of  a  nature  en¬ 
tirely  different  from  both  ;  which,  however,  is  accounted  the  befl:  ore 

of  quick-filver.  The  way  to  recover  the  mercury  out  of  this  powder, 
or  black  mineral  glebe,  is  to  grind  it  with  an  equal  quantity  of  iron 
filings,  and  then  difi.il  it  with  a  ftrong  fire,  in  an  iron  retort,  which 
will  fend  over  the  mercury  revived  and  purified. 

3.  This  black  powder,  tho  taken  in  v.ery  large  quantities,  will  not Medicinal  vir* 
falivate  like  other  preparations  of  mercury,  and  indeed  cannot  be  d i(- duttioL* 3e 
folved  by  any  of  the  animal  fluids;  whence  it  can  fcarce  poffibly  en¬ 
ter  the  lafteals,  but  runs  untouched  thro3  the  inteftines  :  by  which  means, 
however,  it  may  gently  flimulate  their  coats,  follicit  a  difcharge  of  their 
contents,  deflroy  the  worms  it  meets  with  there,  and  ferve  to  cure 

fuch  diforders  of  children  as  proceed  from  caufes  feated  in  the  primes 
vice',  for  which  lafi  purpofe  it  is  found  very  efte&ual.  In  other  refpeds  it 
feems  to  be  unafiive  in  the  body  ;  the  mercury  lying  dormant  in  the 
fulphur,  and  requiring  to.  be  mixed  w'ith  purgative  or  other  proper  in¬ 
gredients  to  bring  it  into  addon  ;  by  which  means  it  may  be  rendred 
ierviceable  in  cutaneous,  phlegmatic,  or  venereal  difeafes  ,*  the  cure  w'here- 


Freparation  of  the  corrofive  Sublimate 

of  MERCURY. 

GRIND  together  eqtfal  quantities  of  clean 
mercury,  revived  from  cinnabar ,  calcined 
vitriol,  nitre ,  and  depreciated  ffip,  till  the 
globules  of  the  mercury  become  invifible  ;  then 
put  the  mixture  into  a  glafs  retort ,  aud  fublime 
by  degrees  of  fire  in  a'  fand-furnace.  When 
all  i's  cold ,  let  the  glafs  be  broken  with  care 
to  avoid  the  poifonous  fumes,  or  light  dujl  that 
may  arife ,  and  take  away  the  fublimate  ad¬ 
hering,  in  the  form  of  a  white  glebe ,  to  the 
fides  thereof ;  which  may  again  be  fublimed 
with  an  equal  weight  of  oil  of  vitriol ,  and 
decrepitated  fait ,  to  render  it  more  corrofive. 


This  fublimate  is  a  very  violent  poifon,  and 
proves  mortal  in  the  quantity  of  a  few  grains  : 
it  fs,  therefiQfe,  never  ufed  internally.  But  when 
ditfolved  in  lime-water,  it  makes  a  good  lotion 
for  foul,  eating  ulcers,  the  itch,  and  other  cuta¬ 
neous  difeafes.  It  Lkew.iie  ferves  to  take  down 
fungous  flefla,  and  anfwers  other  purpofes  in 
chirurgery.  Its  principal  ufe  is  the  fhare  it  has 
in  the  preparation  of  that  excellent  medicine, 
Mercurius  dulcis  ;  which  is  made  by  grinding 
frefh  mercury  with  it,  and  repeating  the  fubli- 
mation  till  the  points  of  the  falts  are  broken 
fine,  or  till  the  fublimate  becomes  fiifficiently 
mild,  and  fit  for  internal  ufe. 
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of  it  would  never  otherwife  effect  j  contrary  to  the  opinion  of  thofe 
who  imagine  the  virtues  of  mercury  to  be  exalted  and  raifed  when 
brought  into  fuch  a  Rate  of  ina&ivity,  as  renders  it  incapable  of  railing 
a  falivation,  by  being  made  too  grofs  or  infoluble  to  enter  the  la&eal 
velfels,  and  mix  with  the  blood. 

PROCESS  CLXXVII. 

Exhibiting  the  preparation  of  artificial  Cinnabar  of  MER¬ 
CURY,  with  fulphur. 

i.  r  "|T4  K  E  of  AEthiops  miner  ah  made  after  the  manner  of  the  foregoing 
I  procefs ,  with  one  part  fulphur  and  three  of  mercury ,  and  put  it  into 

an  earthen ,  or  Haffian  cucurbit ;  carefully  lute  on  a  glafs  beady  or  receiver  there- 
tOy  and  fublime  the  mixture  in  a  flrong  heat  of  fund,  and  the  mercury  will  a fend 
along  with  the  fulphur ,  and  adhere  to  the  fides  oj  the  glafs  in  form  oj  a  fine 
red  glebe ,  or  artificial  cinnabar ,  not  to  be  difiinguijhed  in  any  refpeff,  when 
reduced  to  powder ,  from  the  native  cinnabar  of  the  mines. 

2.  The  procefs  may  otherwife  be  performed  by  firft  filling  the  fulphur, 
and  mixing  the  mercury  with  it  by  degrees,  which  wiil  tnen  fulminate 
therewith:  after  this,  the  velfel  being  clofe  covered  and  fet  to  cool, 
the  ingredients  will  be  found  run  into  a  black  mafs,  which,  being  ground 
to  powder  and  fublimed,  affords  a  beautiful  cinnabar.  In  this  prepa¬ 
ration  the  mercury  adheres  more  loofely  than  in  the  mineral  aethiops, 
as  will  appear  by  the  microfcope  ;  and  therefore  may  fometiiiies  raife 
a  falivation.  But  if  it  be  well  and  perfe&ly  made,  there  is  no  danger 
thoreof ,*  for  in  that  cafe  it  does  not  feem  capable  of  entring  the 
ladieals,  tho  it  proves  fomething  more  a&ive  in  the  firft  paflages  than 
xthiops  mineral,*  and  aufw'ers  much  the  fame  intentions,  being  frequently 
ufed  for  w'orms,  and  by  fome  for  fits  in  children.  In  order  to  revive 
or  recover  the  mercury  again  from  this  cinnabar,  it  need  only  be 
diftiiled  from  fixed  alkali ;  which  keeps  the  fulphur  behind,  and  lets  the 
quick- lilver  go  over  pure. 

PROCESS  CLXXVHI. 

Exhibiting  the  Amalgamation  of  MERCURY  with  Lead. 

i.  "|V  ffELT  a  proper  quantity  of  pure  lead  in  an  iron  crucible  ;  remove  the 
X  V  A.  'vejfel  from  the  fire ,  and  when  the  metal  is  a  little  cooled ,  pour 
to  it  an  equal  weight  of  clean  mercury ,  which  will  immediately  enter  the  lead 
with  a  hiffing  noife.  Then  fiir  the  mixture  well '  together  with  an  iron  rod , 
andy  when  cold ,  it  will  appear  in  the  form  of  a  foftijb,  brittle  mafs ,  called  the 
amalgam  of  mercury  with  lead • 
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2.  This  (hews  us  the  general  method  of  amalgamating  metals  within  fbyficd  «//>. 
mercury;  all  which,  except  iron  and  copper,  will  readily  unite  there¬ 
with  :  but  gold  with  the  greateft  facility,  (liver  with  the  next,  then 
lead,  tin,  and  copper  ;  but  it  will  fcarce  unite  at  all  with  iron.  YVhence 
we  fee  that  the  affinity  is  greateft  between  mercury  and  the  leaft  fulphu- 
reous  metals;  and  in  particular  that  it  may  readily  be  adulterated  with 
lead.  Metalline  bodies  being  thus  made  foft,  or  reduced  to  an  amal¬ 
gam,  are  fit  for  various  ufes,  both  in  chemiftry  and  other  arts  :  thus, 
in  particular,  the  art  of  gilding  entirely  depends  upon  it.  If  gold  be 
amalgamated  with  quick-filver,  and  the  mixture  conveniently  laid  upon 
any  other  metal,  as  copper  for  inftance,  and  this  afterwards  be  placed 
upon  the  fire,  the  mercury  will  thereby  be  evaporated,  and  the  gold  alone 
left  upon  the  furface  of  the  brafs ;  that  is,  the  bra fs  will  thereby  be  gilt 
with  gold. 

If  this  amalgam  of  mercury  and  lead,  which  appears  of  a  bright, The  frocefs car- 
filver  colour,  be  well  wafhed,  and  ground  with*  fair,  warm  water,  in  rted  hi&her' 
a  glafs  mortar,  a  copious  black  powder,  or  earth,  will  mix  it  felf  with  • 
the  liquor ;  *  and  if  frefh  water  be  feveral  times  poured  on,  and  the 
ablution  repeated,  there  will  at  length  be  obtained,  as  it  were,  a  kind 
of  filver,  or  univerfally  a  much  purer  fubftance  than  that  employed  in 
the  amalgam ;  tho  it  will  not  become  perfediy  pure,  how  much  foever 
it  be  waftied,  the  water  (till  growing  black  in  the  operation/  ’Tis 
one  of  the  greateft  fecrets  in  chemiftry,  to  bring  this  liquor  oft'  as  clear 
and  unfullied  as  it  was  poured  upon  the  amalgam ;  and  might  afford 
a  method  for  making  the  nobler  metals,  or  procuring  them  from  the  bafer. 

Indeed  this  philofophical  method  of  purifying  metals,  is  it  felf  no  incon¬ 
siderable  fecret;  especially  as  it  m*ay  be  applied  to  th.e  purging  of  all 
metalline  bodies,  and  even  gold;  which  likewife  may  be  made  to  de- 
pofite  a  black  powder  in  the  operation :  w'hence  mercury  has  been  called 
the  bath,  or  cleanfer  of  metals.  The  powder  gained  by  evaporating  the 
feveral  wafhings  of  the  amalgam,  has  frequently  been  called  the  earth 
of  the  metal  that  affords  it,  but  improperly  :  it  feems  rather  to  be  the  ful- 
phur  adhering  to  the  metals,  mixed  with  a  part  of  their  own  mercury, 
or  the  quick-filver  .employed  in  the  amalgamation.  .  ; 

4.  The  refult  of  our  feveral  procelfes  upon  metals,  is  in  (liort  this 
We  are  taught  by  them  that  metals  can  fcarce  at  all  be  brought  to  ad  afforded  by  the 
upon  the  body,  but  by  means  of  falts,  and  particularly  fuch  as  are  acid  htfi°ry  °f  me~ 
and  violently  (harp,  which  diffolve  'and  convert  them  into-  vitriol ;  that 
their  power  is  always  the  greateft,  as  they  contain  the  larger  quan¬ 
tity  of  this  acid,  which  being  driven  awray  from  them,  ground  finer, 
or  having  its  points  broken,  leaves  them  Iefs  adive  proportionably :  and 
laftly,  that  this  may  be  efteded  by  long  digeftion,  and  ablution  with 
water,  precipitation,  deflagration  with  fpirit  of  wfine,  and  thorough  calci¬ 
nation.  And  thus  at  length  we  have  finifhed  the  chemical  hiftory 
of  metals ;  and  are  thereby  prepared  to  enter  upon  the  treatment 
of  femi-metals,  the  fubjeds  of  our  Iaft  link  of  procelfes ;'  which  we 
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fhall  deliver  in  the  fame  geometrical  order  as  hath  hitherto  been  ob- 
ferved  *. 


f \  \  r  if 


HEMICA 

.  .  * 


l  History  of  SEMI¬ 
METAL  S, 


SEMI-METALS  are  divifible  into  two  kinds}  thofe  which  con- 
fift  of  a  metal  joined  with  a  fait,:  as  native  vitriol  ;  and  thofe  com- 
pofed  of  metal  and  fulphur,  as  antimony :  by  the  treatment,  therefore, 
of  thefe  two,  we  /hall  endeavour  to  fliew  the  method  of  treating  all 
the  bodies  of  this  clafs,  fo  as  to  give  the  chemical  hiftory  thereof. 


*  This  chemical  hiftory  of  metals  will  fcarce 
be  thought  complete  by  the  generality  of  our 
readers,  however  agreeable  it  was  to  the  au¬ 
thor’s  defign,  without  taking  the  leaft  notice  of 
gold,  the  nobleft  among  them.  We  will  here, 
therefore;  juft  mention  the  more  remaikable 
experiments  ufually  performed  upon  it.  There 
are  four  different  ways  of  purifying,  or  fe- 
paratrng  it  from  other  metalline  bodies,  where¬ 
with  it  may  happen  to  be  mixed  5  viz.,  by  the 
cupel,  the  depart,  cementation,  and  melting  it 
with  antimony.  When  by  any  of  thefe  means  it 
has  been  made  thoroughly  fine, and  fit  for  chemi¬ 
cal  ufe,  it  may  be  reduced  to  powder,  for  feveral 
purpofes,  or  rendered  potable  and  volatile  various 
ways,  as  particularly  by  amalgamation,  mixing 
with  other  bodies,  diftillation  with  certain  men- 
llruums,  &c.  and  may,  if  a  perfon  has  the 
skill,  be  chemically  treated  with  as  much  eafe 
as  filver  ;  and  be  converted  into  a  variety  of 
medicines,  to  greater  advantage,  perhaps,  than 
phyficians  are  generally  aware  of.  The  proper 


folvents  for  it  are  vulgarly  efteemed  fpirit  of’ 
fea-falt,  and  Aqua  regia ,  by  means  whereof  the 
aurum  fulminant  is  made;  this  being  no  more 
than  the  calx,  or  powder  of  gold,  precipitated 
with  oil  of  tartar,  or  fpirit  of  fal-ammoniac, 
out  of  a  folution  of  rhat  metal  made  in  Aqua 
regia  j  and  carefully  dried  before  a  gentle  fire, 
to  prevent  its  running  together,  and  going  off 
with  a  loud  report,  as  it  is  very  apt  to  do  with 
a  confiderable  heat ;  the  acid  fpirit  of  the  men- 
ftruum  being  thereby  rarified,  and  breaking 
’  forcibly  thro’  the  tenacious,  metalline  particles, 
wherein,  by  the  operation,  it  was  lodged 
and  imprifoned  :  which  is  the  common  way 
of  accounting  for  this  ftranae  phaenorfienon. 
But  cjhe  great  price  of  the  fubjeiV  having  proved 
a  general  hindrance  to  making  the  finer  ex¬ 
periments  thereon,  whoever  defires  to  fee  what 
uncommon  things  are  performable  with  it, 
when  treated  by  a  judicious  chemift,  may  con- 
fult  the  excellent  Mi*.  Boyle  upon  that  head,  in 
different  parts  of  his  philofophical  writings. 
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Chemical  History  of  VITRIOL. 

‘  PRO  C  E  S  S  CLXXIX. 

Exhibiting  the  analyjis  ^VITRIOL;  or  its  calcination ,  and 
reduction  to  Spirit,  Oil ,  and  Cokotbar . 

I.  |  '3  Uf  any  quantity  of  good  Hungarian  vitriol  into  a  proper,  unglaz.edfi^'  pr°ccfi- 
\f  earthen  pot ,  and  fet  it  in  the  middle  of  a  flrong  fire ,  till  the  matter 
melts ,  ceafes  to  fume ,  or  becomes  dry  and  "white  ;  and  this  is  called  calcining 
of  vitriol  to  whitenefs.  (2.)  Grofiy  bruife  this  calcined  vitriol  in  a  mortar , 
and  with  it  fill  two  .  thirds  of  an  earthen  retort ,  that  is  able  to  endure  the s 
flrongefi  fire ,  and  apply ,  with  a  proper  lute ,  a  capacious  receiver  thereto.  (3.)  Set 
the  retort  in  a  reverberatory- furnace,  gradually  raife  the  fire ,  and  at  firfi  there 
will  come  over ,  in  flrong  fumes ,  a  fpirit  of  vitriol ,  for  four  or  five  hours  \ 
then  increafe  the  heat  to  the  great efi  degree  the  furnace  will  bear ,  and  continue 
■  it  for  twelve  hours  at  the  leaf  ;  by  which,  the  more  ponderous  acid ,  or  oil ,  will 
be  brought  over  into  the  receiver  ;  leaving  a  whitifh  mafs ,  called  colcothar ,  at 
the  bottom  of  the  retort  *. 

2.  Vitriol  cannot,  with  prudence  and  fafety,  be  analyfed  but  in  2  Cautions  and 
fpacious  place,  and  with’  the  utmoft  attention,  to  prevent  the  mif- iZln&lo  it~ 
chievous  effe&s  that  might  arife  therefrom.  In  order  to  procure  the 
acid  of  vitriol  to  advantage,  the  mineral  need  only  be  calcined  as  the ' 
procefs  directs,  and  reduced  to  girofs  powder ;  after  which,  being  by 
it  felf  expofed  to  a  violent  fire,  it  yields  firft  its  fpirit,  and  then  its 
grofs,  ponderous  oil.  There  is  no  occafion  for  the  addition  of  any 
bole,  or  the  like  material,  to  feparate  the  parts  of  the  vitriol  in  diftil- 
lation ;  becaufe,  as  all  metalline  and  flony  falts  naturally  contain  fome- 
thing  which  prevents  their  fufion  at  the  fire  ,•  fo  vitriol  contains  col¬ 
cothar,  or  a  metallic  earth,  which,  interpofing  between  the  faline  par¬ 
ticles,  keeps  them  from  running  together.  And  the  ftony  earth  con¬ 
tained  in  alum,  performs  the  fame  office  in  the  diflillation  thereof. 

It  is  farther  remarkable  of  vitriol,  that  tho  urged  with  ever  fo  violent 
a  fire,  it  feems  never  to  afford  all  its  acid-  I  once  preffed  a  parcel  of 
it  ftrongly,  with  a  very  intenfe  degree  of  heat,  for  four  days  and  nights 
together,  fo  as  continually  to  keep  the  retort  red-hot  for  all  that  time; 
yet,  when  after  this  I  had  fuftered  the  veflels  to  cool,  and  coming  to 
take  the  receiver  from  the  retort,  a  copious,  fuffo.cating,  acid  fume 
afeended  out  of  the  latter  :  whence  it  may  be  concluded,  either  that 
vitriol  does  not  give  all  its  acid  in  fuch  an  operation  5  or  that  the 

*  This  colcothar,  being  calcined  in  a  ftrong  ftyptic,  commonly  called  calcanthum  rube - 
fire,  turns  blood-red,  and  becomes  the  famous  fatturru 
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caput  mortuunty  or  colcothar,  after  the  action  of  fire  has  ceafed,  draws 
back  again  to.it  felf  fome  part  of  the  acid  before-  driven  over  into 
the  receiver.  And,  indeed,  this  fufpicion  can  hardly  ever  be  ^voided, 
but  by  taking  away  the  receiver  in  the  time  of  diftillation,  whiHi  the 
veflels  are  hot:  tho  this  cannot  be  done  without  greatly  endangering 
the  life  of  the  perfon  who  fhall  attempt  it,  by  the  fuffocating  fumes 
which  are  then  plentifully  riling. 


PROCESS  CLXXX. 


Exhibiting  the  preparation  of  Tartar  ^VITRIOL. 

Tlje  procefs.  \ RA  D  UA  L  LY,  and  at  fever  al  times,  for  fear  of  too  much  increajing  the 
Vjf  heat  and  commotion ,  mix  one  part  of  oil  of  vitriol  with  twice  its  weig/xt 
.  of  fair ,  hot  water  \  and  into  the  mixture  drop ,  by  degrees,  as  much  oil  of  tartar y 

run  per  deliquium,  aswiilferve  to  faturate  the  acid  liquor :  at  each  affufion  a 
great  ebullition  will  be  made  ;  and  after  this  ceafes ,  or  the  ex  a  A  point  of  fatura- 
.  tion  is  gain’d,  a  white  filine  matter ,  not  eafily  foluble  in  water ,  will  be  precipi¬ 
tated  to  the  bottom  of  the  containing  veffel :  then  tl)e  liquor  that  fwims  above  it , 
which  is  of  afaltijh,  but  not  Jharp  tajle ,  being  firjl  diluted  with  more  hot  water , 
then  decanted ,  filtred,  and  exhaled  to  a  pellicle ,  will,  in  a  cold  place ,  fhoot  into 
white  cryflals ,  that  are  neither  acid  nor  alkaline ,  in  figure  perfectly  refembling  ge¬ 
nuine  vitriol ,  as  we  before  obferv’d  of  fea-falt ;  but  having  no  manner  of  colour , 
unlefs  fome  metalline  part  adheres  thereto.  And  this  fait ,  thus  prepared,  is  called  • 
tartar  of  vitriol  ;  and  appears  to  be  no  more  than  a  regeneration  of  that  native 
m  or  the  f aline  part  thereof. 

DireQlons  re-  2.  The  purer  the  oil  of  vitriol,  and  oil  of  tartar  employ’d  in  this  ex- 
t7^fTS^Per^mentj  t^ie  Purer  t^ie  cryfials  appear.  And  great  care  fhould  be  taken 
Znd,  mllicin<d  not  to  make  the  ‘fait  too  acid,  when  it  is  defign’d  for  medicinal  ufes,  as  it 
uIes>  would  be  by  witholding  the  proper  quantity  of  the  oil  of  tartar.  But 

•  when  the  proportion  is  exadly  hit,  thefe  two  very  fharp  and  oppofite 
liquors  unite  into  a  harmlefs,  neutral,  mild,  and  inoffenfive  fait,  tho 
much  more  ponderous  than  nitre  or  fea-falt  ,*  to  which  ponderofity  its 
fuperior  medicinal  virtues,  above  other  falts,  appear  to  be  confiderably 
owing,  when  it  comes  to  mix  with  the  blood  and  juices  :  and 
on  this  account  it  is  reckoned  more  effectually  aperitive  than  they. 
And  indeed  it  admirably,  and  particularly  ferves  to  deterge  the  veffels 
of  the  body,  cleanfe  and  disburden  the  firft  palfages,  and  open  ob- 
ftru&ions  :  itfaTfo  dilfolves  fo  powerfully,  that  it  has  gained  the  name  of 
the  univerfal  digefter.  It  may  be  taken,  for  thefe  purpofes,  from  five, 
to  thirty  grains,  in  a  mefs  of  broth,  or  the  like.  And  hence  we  are 
furnifhed  with  another  clear  inftance,  that  one  exceeding  /harp  and 
violent  liquor  may  fo  correCt  and  mortify  another,  as  to  render  it  in¬ 
nocent,  tho  of  it  felf  it  were  deftrucfive  to  the  body  ;  and  confequently, 
that  two  ftrong  poifons  may  be  antidotes  to  each  other.  Thus  for 
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inftance,  a  fmall  quantity  of  mercury  fublimate,  taken  into  the  body, 
would  of  it  felf  prove  fuddenly  mortal,  on  account  of  the  acrimony 
it  has  from  the  acid  of  the  fea-falt  that  enters  its  compofition  ;  where¬ 
by  it  might,  in  the  fpace  of  a  few  minutes,  corrode  and  eat  away 
the  membrane  which  lines  the  fiomach,  and  caufe  a  gangrene  in  the 
.  part :  but  if  a  proper  quantity  of  oil  of  tartar,  made  per  deliquium , 
be  drank  immediately  after  it,  this  will  prefently  draw  to  it  felf,  and 
abforb  the  acid  of  the  fea-falt,  and  thereby  turn  it  to  fea-falt  again, 
which  is  no  way  mifchievous  to  the  body  ;  and  at  the  fame  time  fuffer 
the  calx  of  the  mercury  to  remain  of  an  innocent  nature ;  whence  the 
perfon  would  receive  no  harm.  And  here  we  may  draw  this  general 
and  ufeful  conclufion,  that  falts  do  not  ad  in  the  body  according  to 
what  they  are  at  the  time  they  were  taken  ;  but  according  as  they 
meet  w^h  other  falts,  which  determine  their  adion  in  the  body.  So 
that  it  is  very  unfafe  and  difficult  to  affign  the  adion  of  fome  medicines 
given  together  in  compofition ;  or  even  tho  given  the  one  fome  time 
after  the  other.  • 

g.  This  procefs,  alfo,  gives  us  to  underfiand  the  nature  of  that  acid  The  fbyfied 
which,  in  the  mines,  diffolves  metalline  bodies  into  vitriolic  fubftances ;  lt 

and  that  the  metal  in  this  cafe  ads  like  the  fixed  alkali  in  our  pre-* 
fent  procefs :  for  when  this  acid  is  joined  with  iron,  it  turns  that  metal 
into  thofe  faline  glebes  which  commonly  go  by  the  name  of  vitriol,  or 
copperas.  And  if  this  acid  be  again,  by  fire,  forced  from  the  metal¬ 
line  part,  it  leaves  a  colcothar,  that  is,  calcined  iron  behind  it  ;  tho 
fome  portion  of  the  metal  it  felf  is  alfo  carried  up  in-  the  operation  ; 
from  whence  proceeds  the  colour  and  ponderofity  of  oil  of  vitriol. 

And  if  fpirit  of  fulphur  per  campanam ,  be  poured  to  oil  of  tartar 
made  per  deliquitim ,  a  vitriol  will  thus  alfo  be  produced ;  which 
feems  to  prove,  that  the  native  acid  of  mines  is  of  the  fame  nature 
with  the  former.  And  indeed  it  is  probable,  that  there  is  but  one 
kind  of  native  mineral  acid;  which,  being  joined  with  iron,  gives  a 
green  vitriol,  and  with  copper,  a  blue  ;  with  chalk  appears  in  the 
form  of  alum,  and  with  oil  compofes  fulphur,  and  various  kinds  of 
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Exhibiting  the  preparation  of  Ens  Veneris  from  the  Colcothar 

<?/  VITRIOL. 

•  • 

I.  ALCINE  the  colcothar  that  remains  after  the  dijl  illation  of  oil  of  Cl>e  proctfi. 

Y_j  Hungarian  'vitriol ,  in  a  flrong.,  naked  fire ,  for  twelve  hours ,  or 
longer ,  till  it  becomes  ■  a  light  powder ,  of  a  deep  red  colour ;  then  take  this 
powder  from  the  fire ,  and  "boil  it  with  fair  water  in  a  glafs  veffel ;  pour  off 
the  water  impregnated  with  the  colcothar ,  and  put  on  frefi,  and  repeat  the  opera¬ 
tion 
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tion  till  the  liquor  comes  off  as  clear  and  infepid  as  it  was  poured  on.  Let  the 
dulcified  powder  now  be  dried,  and  then  well  ground  with  twice  its  weight  of  dry 
fal- ammoniac  ;  nest  fublime  the  mixture  with  a  proper  degree  oj  heat  ;  and  after 
a  volatile,  and  very  piercing  water  has  rifen,  red  flowers  will  afcend\  in  the 
manner  of  thofe  of  fulphur,  and  adhere  to  the  fides  of  the  fublimingveffel ;  which 
being  taken  out ,  are  what  is  called  Ens  Veneris.  *• 

2.  This  procefs  fliews  us,  that  a  body  which  has  endured  the  utm.oft 
violence  of  the  fire,  and  ftill  remained  fixed  therein,  may  neverthelefs 
be  rendered  volatile  by  means  of  fal-ammoniac  :  and  the  fame  calx, 
if  fuffered  to  remain  in  the  open  air,  will,  by  attracting  the  moifture 
thereof,  form  it  felf,  as  it  were,  into  vitriol  again. 

3.  Thefe  flowers  have  been  highly  valued  for  their  medicinal  vir¬ 

tues  ;  and  particularly  the  excellent  Mr.  Boyle  recommends  them,  from 
his  own  experience,  as  a  fpecific  for  the  rickets  in  children.  By  being 
expofed  to  the  open  air,  they  will  run  into  a  liquor,  or  tin&ure  of 
copper,  which  may  conveniently  be  given,  by  wray  of  drops,  in  fucli  cafes 
as  require  the  aififtance  of  that  metal.  .  0 
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Chemical  History  of  ANTIMONY. 

THE  ftibium  of  the  antients  is  the  antimony  of  the  moderns; 

being  a  foffil  glebe,  compofed  of  an  undetermined  metal,  a  ful-* 
phureous,  and  a  ftony  fubftance.  The  befl:  is  that  found  in  gold-mines, 
where  it  is  likewife  obtained  in  greate-ft  plenty.  When  dug  out  of  the 
earth,  it  is  put  into  large  crucibles,  fufed  at  a  violent  fire,  and  then 
poured  into  cones,  or  antimonial  horns  :  which  makes  the  common  an¬ 
timony  of  the  fliops  ;  the  apex  whereof  is  always  the  befl:  and  purefl 
part,  as  the  bafis,  or  broader  portion,  is  the  fouleft.  Sometimes 
antimony  is  found  to  contain  veins  of  a  red  or  golden  colour,  and  then 
Yis  called  male-antimony ;  but  when  it  is  without  them,  female  :  tho 
this  difference  depends  entirely  upon  the  fulphur  adhering  to  it.  Among 
the  chemifts  it  goes  by  various  names,  as  black-lead,  philofophical  lead, 
or  Saturn,  the  bath  of  the  king  and  queen,  all  in  all,  &c.  In  its  crude 
ft  ate,  or  when  barely  reduced  to  powder,  it  is  poflefled  of  no  purga¬ 
tive  or  emetic  virtue  ;  but  if  taken  in  a  very  large  quantity,  it  gently  fti- 
mulates  the  inteftines  ;  and  is  accounted  an  excellent  remedy  to  cleanfe 
the  blood  of  horfes  and  other  cattel*  But  when  added,  411  the  lump 
or  grofly  bruifed,  to  diet-drinks,  it  feems  to  communicate  very  little 
virtue,  or  fearce  more  than  a  common  ftone,  thereto. 

PRO- 
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PROCESS  CLXXXII. 

'  j  4  (  l'm\,  .1  ;  \  .  -I  '  V 

Exhibiting  the  Solution  of  ANTIMONY  in  Aqua  regia. 


R 


EDUCE  antimony  to  grofs  powder,  put  it  into  a  warm  glafs ,  a nd The  proceft* 
pour  thereon ,  at  fever  at  times ,  twice  its  weight  of  Aqua  regia  ;  a 
violent  ebullition  will  immediately  arife ,  with  fuffocating  red  fumes ,  which  are 
carefully  to-  be  avoided ,  and  a  confiderable  heat.  After  the  ebullition  is  over , 
the  metalline  part  of  the  antimony  will  be  found  at  the  bottom ,  in  form  of  a  grey 
powder  ;  a  mafs  of  yellow  matter  appearing  on  the  top. 

2.  This  operation  is  termed  the  humid  calcination  of  antimony  ,•  and  its  ufe. 
may  ferve  to  fhew,  fo  far  as  the  proof  will  hold,  that  this  femi-metal 
approaches  nearer  to  the  nature  of  gold  than  of  filver ;  as  being,  like 
gold,  difiolvable  in  Aqua  regia. 

2.  If  the  powder,  into  which  the  antimony  is  here  diffolved,  be  gently  Nature  of  the 
dried  at  the  fire,  it  becomes  mod  violently  corrofive,  purgative,  and^1*^0”- . 
emetic,  and  capable,  in  the  fmallefi:  quantity,  of  caufing  very  great 
diforders  in  the  body  ;  fo  that  it  cannot  be  given  internally  with  any 
manner  of  fafety.  . 

PROCESS  CLXXXIIL 

Exhibiting  the  method  of  procuring  the  Sulphur  of 

ANTIMONY. 

i;  r“|"i  O  the  folution  of  antimony,  made  with  Aqua  regia,  pour  a  quantity  Jbe  proce/x, 

1  of  fair  water ;  and  the  yellow  matter ,  mentioned  in  the  lafl  procefs , 
will  be  made  entirely  to  leave  the .  metalline  part  at  the  bottom,  and  float  on 
the  furface ;  fo  that  it  may  be  readily  taken  off  with  any  convenient  inflru - 
ment.  And  if  this  be  well  wafhed  in  feveral  waters,  and  afterwards  melted 
at  the  fire ,  it  will  appear  in  the  form  of  fulphury  hardly  difiinguifhable  from 
the  common > 

2.  The  reparation  of  the  antimony  into  two  diffind  parts,  a  me- its  nature  and; 
talline  and  fulphureous,  in  this  procefs,  appears  owing  to  that  property  “A* 
of  acid  fpirits,  w  hereby  they  readily  diflblve  metals,  but  ad  not  at  all 
upon  fulphur,  which  abounding  in  antimony,  is  fet  free  when  the  acid 
difiolves  the  metal ;  this  (inking  to  the  bottom,  and  the  lighter  unduous 
matter  rifing  to  the  furface.  ’  The  fubfiding  powde'r  is  fo  far  of  a  real 
metalline  nature,  that  being  thus  freed  from  its  fulphur,  it  may,  by 
ftrong  fufion,  be  made  into  a  pure  regulus  of  antimony.  .  And  the  yel¬ 
low  matter  taken  off  from  the  furface,  is  fo  really  fulphur,  and  fo  far  from 
partaking  of  a  metalline  nature,  that  it  burns  with  a  blue,  fuffocating 
flame,  and  fcarce  wants  any  one  property  of  common  brimftone.  And 
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to  this  fulphureous  part  of  the  mineral  are  entirely  owing  many  of 
its  phenomena,  as  we  fhall  fee  hereafter*  Whoever,  therefore,  ex- 
peds  any  particular  virtues  from  the  fulphur  of  antimony,  different  from 
thofe  of  common  fulphur,  will  find  himfelf  miftaken  ;  how  much  foever 
the  contrary  opinion  may  have  prevailed.  And  hence  we  learn,  that 
common  fulphur  may  be  intimately  united  to  mineral  glebes,  or  the  parts 
of  metalline  bodies,  and  lie  concealed,  in  confiderable  quantities,  therein; 
fo  as  not  to  be  difcovered. by  the  bare  adtion  of  the  fire;  tho  they  may 
readily,  by  means  of  an  appropriated  menflruum,  be  made  to  yield  out 
one  third  of  their  own  weight  of  vifible  fulphur. 

PROCESS  CLXXXIV. 

Exhibiting  the  method  of  purifying  ANTIMONY  by  fimfle 

Fufion . 

i.  TT  AtZ/dT  a  quantity  of  common  crude  antimony ,  and  thorowly  fufe  it,  for 

I)  an  hour ,  at  the  fire ,  in  a  crucible ,  without  any  addition ;  it  will  readily  run* 
and  at  the  fame  time  afford  white,  fujfocating,  fulphureousy  or  arfenical  fumes , 
which  are  to  be  carefully  avoided.  Remove  the  crucible  from  the  fir et  andfufier 
it  to  cool ;  frequently  flaking  it  at  fir  ft  to  make  the  metalline  matter  fettle  ;  break 
the  veffel  when  it  is  quite  cold ,  and  you  will  find  the  matter  divided  into  two 
parts  ;  the  upper  mo  ft  being  a  brittle  f cor  in ,  or  light  fpongy  drofs  ;  but  the  other  a 
'  ponderous ,  metalline  mafs  ;  which ,  tv  hen  feparated  from  the  fortner,  is  called  re - 
gulus  of  antimony  per  fe. 

2.  This  procefs  /hews  us  another  quick  method  of  purging  metal¬ 
line  glebes,  or  ores,  of  their  fulphur ;  mod  of  which  may,  at  the  fame 
time,  by  fimple  fufion,  be  cleared  of  the  ftony  and  other  heterogeneous 
matter  that  is  apt  to  adhere  thereto  ;  the  lighter  bodies  riling  to  the 
furface,  and  conftantly  leaving  the  heavier  metal  at  the  bottom  of  the 
crucible.  If  you  defire  to  preferve  the  veffel  wherein  the  matter  is 
fufed,  pour  out  t.he  whole,  whilft  it  remains  in  fufion,  into  a  dry  cone 
or  ingot,  greafed  on  the  infide;  which  will  caufe  it  to  come  out  the 
eafier  when  it  is  cold.  And  if  this  procefs  be  ever  fo  often  repeated, 
there  will  a  new  fcoria  be  thrown  oft' ;  whence  the  regulus  becomes 
tho  purer. 


PRO 
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Exhibiting  the  method  of  purifying  ANTIMONY  with  flux - 
powders  ;  or  the  common  method  of  reducing  it  to  a  Regains , 
at  one  operation . 


I.  rjfA  K  E  of  good 'antimony  eight  pans,  of  tartar  five  or  fix  parts ,  and  The  proccjs, 

1  oj  nitre  three  or  four  ;  grind  them  to  powder  Separately,  then  mix  them 
zvell  together ,  and  throw  them ,  by  a  fmall  quantity  at  a  time ,  into  a  nealed 
.  or  ignited ,  open  crucible  :  at  every  injection  there  will  be  a  flrong  detonation , 
and  a  fiajhing  like  that  of  gun-powder.  When  the  mixture  is,  by  this  means, 
all  thrown  into  the  crucible ,  cover  it  with  a  tile,  and  put  it  into  a  flrong  fire 
of  fufion ,  and  make  the  matter  run  like  water  for  about  half  an  hour  ;  then  remove 
the  crucible  from  the  fire,  and  pour  out  the  matter  into  a  melting- cone  that  is 
dried,  greafed,  and  heated  for  the  purpofe.  Keep  knocking  the  cone  a  little,  to 
make  the  metal  fubfide  ;  and  after  it  is  cold,  beat  out  the  matter  ;  upon  which 
the  fulphur  of  the  antimony  will  be  found ,  mixed  with  the  frits,  in  the  form 
of  a  fcoria  at  top,  and  the  regains,  or' metalline  part ,  pure  and  fining  like 
filver,  at  the  bottom  ;  which  may  be  eafily  beat  from  the  former  by  the  hammer . 

2.  The  quantity  of  the  flux-powders  ought  here  to  be  proportioned  Direffionsre. 
to  the  fulphur  contained  in  the  antimony;  it  being  their  office  and  ufe  Uting  t0  z/* 
to  diflolve  it,  and  get  it  away  from  the  metalline  part  thereof.  Great 

care  muff  be  had  in  throwing  the  mixture  into  the  ignited  crucible  ; 
for  if  the  quantity  injedted  at  once  be  too  large,  and  frefh  be  added 
before  the  detonation  of  the  former,  it  may  grow  crufty  on  its  out- 
fide  ;  in  which  cafe,  when  the  internal  parts  come  to  be  ignited  and 
Tariffed,  the  whole  mixture  might  be  blown  away,  and  fcattered  around 
to  a  very  confiderable  diftance  ,•  and  thus  prove  as  mifchievous  as  a 
little  mine  of  gun-powder.  And  the  like  care  is  required  to  keep  the 
fire  equable  in  its  ftrength,  to  prevent  the  matter  in  fufion  from  cool¬ 
ing  and  growing  crufty  on  its  furface  ,*  which  might  alfo  be  of  very 
bad  confequence.  No  lefs  caution  is  required  in  well  drying,  heating, 
and  carefully  greafing  the  cone,  into  which  the  melted  matter  is  to 
be  poured  ;  for  if  a  fingle  drop  of  water  fhould  be  lodged  therein,  it  would 
break  the  veflel  to  pieces,  and  throw  them  off  with  a  very  great  violence. 

And  to  prevent  any  ill  accident  from  this  caufe,  it  will  be  proper  never 
to  ufe  oil,  which  always  contains  fome  proportion  of  water;  but  well 
purged  tallow,  or  other  un&uous  fubftance,  that  is  perfectly  free  from 
all  aqueous  moifture. 

3.  We  have  already  feen,  that  antimony  is  principally  compofed  of  us  doctrine  and 
•  fulphur  and  metal  ;  whence  it  will  be  eafy  to  account  for  its  depura-ttA‘ 

tion  in  the  manner  of  our  prefent  procefs  :  for  both  tartar  and  nitre  in- 
fiantly  change  to  an  alkaline  nature  in  the  fire,  and  powerfully  attract 
and  drink  in  fulphur,  like  fixed  alkali,  leaving  the  metal  untouched  : 

Q_q  whence 
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whence  it  is  evident  that  the  fcoria  in  this  operation  is  mere  fulphur, 
thus  dilTolved  by  the  fluxes,  and  thrown  to  the  top  from  the  heavier 
metal.  And  this  (hews  us  the  general  method  of  purifying  all  forts 
of  metalline  glebes,  or  bringing  them  to  a  regulus,  by  means  of  fluxes, 
as  they  are  called  at  the  mines  ,*  and,  in  particular,  it  gives  us  another 
method  of  freeing  femi- metals  of  their  fulphur  ;  from  which,  if  anti¬ 
mony  could  ever  be  perfectly  feparated,  we  might  then  know  what  kind 
of  metal  it  contains  :  but  this  is  no  eafy  task,  tho  it  may  be  approxi¬ 
mated  for  ever.  And  when,  by  repeated  fufions  with  frefh  fluxes,  the 
regulus  arrives  at  a  canflderable  degree  of  purity,  it  commonly  repre- 
fents  the  figure  of  a  ftar  upon  its  upper  furface. 
virtues  and  ufes  4.  The  fcoria  found  at  the  top  of  this  regulus  is  violently  emetic,  as 
t>f  the  f>r<>duc-yje jj  as  the  .regulus  it  fe If;  whereof,  if  cups  or  drinking  veflels  be  caft, 
the  wine  that  is  put  into  them  will  become  vomitive.  And  of  this 
regulus,  caft  in  moulds,  are  alfo  made  thofe  commonly  called  the  an- 
timonial  pills,  weighing  about  eight  or  ten  grains  each ;  one  of 
which  being  fwallowed,  will  operate  confiderably  both  by  vomit  and 
ftool.  And  thefe  pills  having  thus  performed  their  office,  and  being  dif- 
charged  the  body,  will  ferve  for  the  fame  purpofe.  again  and  again  : 

‘  w'hence  they  have  obtained  the  name  of  perpetual  pills.  The  virtue  of 
this  regulus  is  not,  however,  inexhauftible,  as  has  beeyi  imagined  :  for 
by  repeated  infufions  in  wine,  tho  the  liquor  be  made  violently  emetic 
at  firft  ;  yet  by  degrees  it  lofes  its  force,  and  at  length  ceafes  to  be 
vomitive. 


PROCESS  CLXXXVI. 


Exhibiting  the  purification  of  ANTIMONY,  by  means  of 
falts  and  metals  ;  or  the  preparation  of  the  Regulus  Antimonii, 
or  Regulus  martialis  ftellatus  philofophorum,  by  four  operations. 


OPERATION  I. 

Tbeprecefs,  1‘  T1 UE  a  proper  quantity  cf  pure  iron ,  fuch  as  that  of  the  nails  where- 

[*rt  the  fft.  1  with  horfes  are  Jhod\  into  a  ftrong  crucible  ;  fet  it  in  a  wind-furnace , 
and  when  the  metal  is  thorowly  ignited}  put  in  double  its  weight  of  fine-ground 
antimony  ;  then  make  a  fire  of  fufion,  and  add ,  by  fnall  quantities  at  a  time , 
fomething  lefs  than  half  as  much  dried  nitre  as  there  was  iron •  After  every 
inje&ion ■  cf  the  nitre ,  wait  for  the  detonation ,  and  prevent  the  matter  from  growing 
crufty  on  the  furface  ;  otherwife  it  might  blow  up  the  furnace.  IVhen  the  whole 
quantity  of  nitre  is  thrown  in}  and  the  lafl  detonation  is  over ,  cover  the  cru¬ 
cible  with  a  tile ,  and  furround  it  with  a  vehement  fire ,  to  make  the  matter' 
flow ,  like  water ,  for  fome  time  ;  lafily ,  pour  it  out  into  a  melting •  cone3  firft 
heated ,  dried  t  and  greafed3  as  dire  fled  under  the  laft  procefs ;  upon  which  the 

metalline 
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metalline  part  of  the  antimony  wiU  be  found  at  the  bottom ,  and  the  lighter 
fcoria  at  the  top ,  as  is  there  alfo  mentioned . 

2.  It  is  the  nature  of  iron  in  fufion  to  be  ftrongly  attradive  of  ful-  naj£”l fthe 

phur,  as  we  formerly  obferved,  when  run  together  into  one  mafs ;  fo  ^odutiion.  ■* 
that  in  this  operation  the  iron  firfi:  powerfully  abforbs  and  difiblves 
the  fulphureous  part  of  the  antimony,  and  turns  with  it  into  a  light 
crocus ;  upon  which  the  nitre  being  fulminated,  and  caufing  a  ftrong 
flux  of  the  matter,  the  metalline  part  of  the  antimony  falls  by  its  own 
fuperior  gravity  to  the  bottom.  And  as  in  this  cafe  the  iron  attrads 
the  fulphur  much  ftronger  than  the  fixed  alkali,  or  the  fluxes  ufed  in 
the  preceding  procefs,  it  appears  plainly  that  the  antimony  mull  obtain 
a  greater  degree  of  purity  by  this  operation,  than  by  that.  And  this 
is  the  method  ufed  at  the  mines,  of  purging  metals  of  their  fulphur, 
or  extrading  from  them  their  fulphureous  foul,  as  the  artifis  affed  to 
fpeak ;  who,  therefore,  generally  call  iron  the  magnet  of  fulphur.  The 
fcoria  thrown  to  the  furface  in  this  operation,  is  violently  emetic,  and 
will  prefently  run  per  deliquium  in  the  open  air.  The  regulus,  likevvife, 
if  infufed  in  wine,  will  readily  communicate  a  vomitive  faculty  thereto. 


OPERATION  II. 


3 .  P  UT  the  regulus  gained  by  the  preceding  operation  into  a  new,  clean  The  procefs, 
crucible,  and  fet  it  in  the  fire  again ;  when  the  matter  flews,  as  it  readily  willy  ?art  the  fecon^ 
add  to  it  as  much  fine  powder  of  crude  antimony  as  there  was  nitre  ufed  be - 

fore ;  and  when  thefe  run ,  put  to  them ,  by  degrees ,  the  fame  quantity  of  well- 
dried  powder  of  nitre  as  was  added  in  the  firfi  operation ,  and  with  the  fame 
caution  as  is  there  given.  After  the  matter  has,  by  a  flrong  fire ,  been  made  to 
flow  as  before ,  pour  it  out  into  a  cone ,  dried  and  prepared  to  receive  it  ;  by 
which  means  there  will  again  be  obtained  a  regulus  and  a  fcoria  ;  but  a  re¬ 
gains  much  purer  than  the  former ,  and  containing  no  iron  ;  all  that  remained 
thereof  being  here  joined  to  the  frejh ,  additional  antimony. 

4.  The-  regulus  of  this  fecond  operation  muft  therefore  partake  more  Nature  of  the 
of  the  nature  of  antimony  than  the  former.  The  fcoria  alfo  of  production, 
this  fecond  procefs,  confifting  of  nitre,  fulphur,  and  iron,  are  wonder¬ 
fully  fharp  and  vomitive,  of  a  more  golden  colour  than  the  firfi:,  which 

is  almofl;  black,  and  will  readily  run  in  the  air. 

OPERATION  III. 

✓  • 

To  the  regulus  of  the  fecond  operation ,  put  into  a  new  crucible  and  melted  The  proofs, 
again ,  add  the  fame  quantity  of  dry,  pulverised  nitre ,  in  the  fame  manner  t!je 

which  alfo  will  make  a  kind  of  detonation  :  this  being  over,  let  the  matter 
flow  in  a  firong  fire,  and  then  four  it  into  a  cone,  as  before.  And  by  this 
means  the  regulus  will  again  become  much  purer,  more  metalline ,  or  approach¬ 
ing  move  to filver ,  than  the  former. 
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Nuture  of  the  6.  The  fcoria,  likewife,  in  this  operation,  -is  of  a  gold-colour,  and 
production.  jn  cj-jg  ajr  will  run,  with  great  facility,  into  a  yellow  or  golden  liquor, 
or  oil,  that  is  exceedingly  corrofive  and  dill  emetic  ;  as  alfo  is  the 
regulus  it  felf,  either  taken  alone,  or  infufed  in  wine. 

OPERATION  IV. 

End  of  the  prc~  7.  Take  this  third  regulus ,  put  it  into  a  new  crucible,  melt  and  fulminate 
C‘JS'  it  again  with  the  fame  quantity  of  nitre ;  then  make  up  a  flronger  fire  around 

it  than  was  defied  in  the  preceding  operations,  or  the  flrongeft  the  furnace  will 
bear  ;  and  when  it  has  thus  remained  for  a  quarter  of  an  hour ,  at  leaf,  in 
fufion,  pour  it  into  a  melting- cone'  as  before,  and  there  will  be  obtained  a  very 
pure  and  ponderous ,  metalline  regulus  of  antimony ,  purged  of  all  its  external 
fulphur,  but  fiill  retaining  enough  of  the  internal  to  render  it  brittle  :  and  if  the 
operation  was  well  performed  in  all  its  parts ,  the  production  wiU  exhibit  the 
refemblance  of  a  fiar  upon  its  furface ,  and  more  internal  parts. 

Nature  of  the  8.  This  regulus  feems  to  want  nothing  but  malleability  to  make  it 
"  fr0~  an  excellent,  w  hite,  fonorous,  fhining  metal  ;  being  fomething  like  diver 
in  its  colour  and  appearance ;  tho  not  dri&ly  referable  to  any  of  the 
metals*  or  other  known  bodies.  This  is  the  darry  regulus  of  the  phi- 
lofophers,  which  fome  of  them  have  edeemed  as  the  bads  of  the  grand 
fecret.  The  adept,  in  their  language,  tell  us  to  procure  the  mercury  of 
antimony  per  fe,  “  wherein  if  gold  be  put,  it  dies,  and  rifes  again  the 
“  glorious  done.”  But  how  to  free  antimony  of  all  its  fulphur,  fo  that 
nothing  but  perfed  mercury  may  remain,  I  frankly  acknowledge  my  felf 
ignorant  :.for  tho  I  have  purified  it  over  and  over  again,  yet  it  con- 
dantly  remained  brittle  :  nor  could  I  ever  render  it  malleable  by  mix¬ 
ing  it  w  ith  iron,  copper,  mercury,  or  any  other  metalline  body.  M.  Hom- 
berg,  however,  tells  us  he  kuew  the  method  of  doing  it ;  which  mud 
needs  be  a  very  valuable  fecret.  The  fcoria  cad  off  even  in  this  fourth 
operation  is  more  fiery,  and  apt  to  run  in  the  air,  but  lefs  emetic,  than 
any  of  the  former.  And  indeed  the  vomitive  virtue  of  the  fcoria  al¬ 
ways  decreafes  as  the  operation  is  repeated. 


ultimate 

dutfion. 


PROCESS  CLXXXVII. 


Exhibiting  the  preparation  of  the  golden  Sulphur  of  ANTIMONY. 

The  procefs.  i.  f~  |  ^ AKE  the  fcoria  of  antimony,  cafi  off  from  the  metalline  part,  in  the 
I.  preceding  proceffes  ;  boil  it  in  fair  Water,  and  filtre  the  hot  decoClion ,  • 
which  will  thus  give  the  fulphur  of  the  antimony,  diffolved  by  the  alkalizated 
nitre,  in  the  form  of  a  red  and  fcentlefs  lixivium.  To  this  folution ,  add  a 
fufficient  proportion  of  difiilled  vinegar,  or  any  other  acid,  and  immediately  the 
whole  will  coagulate,  change  to  a  brown  colour,  emit  an  intolerable  fiercorar 
ceous  odour ,  like  that  of  human  excrement ,  and  precipitate  a  red  powder Then 

i  this 
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this  whole  coagulated  mafs3  being  wajhed  by  repeated  affufions  of  fair  water , 
till  the  liquor  comes  away  as  fcentlefs  and  infipid  as  it  was  poured  on,  and- 
afterwards  gently  dried ,  becomes  a  red  powder ,  called  the  golden  fulphur ,  or 
precipitate  of  antimony ,  either  on  account  of  its  own  colour ,  or  the  yellow  one 
it'  gives  to  glafsy  metals ,  and  other  kinds  of  bodies. 

2.  If  the  decodtion  of  the  fcoria  of  antimony  be  permitted  to  ftand  obfervations 
a  few  hours,  before,  the  fpirit  of  vinegar  is  poured  thereto,  it  will  ah* ,bercon' 
moft  wholly  concrete  into  a  very  thick  mafs.  And  as  foon  as  ever 

the  vinegar  is  added,  there  enfues  a  moft  difagreeable  fcent,  which  may 
be  avoided  by  placing  the  containing  veifel  under  a  chimney. 

3.  To  understand  the  reafon  and  nature  of  this  procefs,  we  muft  ob-7^  rationale, 
ferve  that  the  nitre,  fufed  along  with  the  antimony,  turns  alkaline  in 

the  fire,  and  therefore  difl'olves  the  fulphur  ,*  and  thus  makes  it  foluble 
alfo  in  water,  leaving  it  precipitable  with  acids,  which  deftroy  the 
force  of  alkalies. 

4.  This  precipitate,  or  golden  fulphur  of  antimony  is  emetic,  as  w'ell  virtues  and 
as  the  regulus  of  antimony,  tho  in  a  fomewhat  lefs  degree  ;  whence  !&£*** ^ 
it  appears,  that  the  vomitive  virtue  of  antimony  is  lodged  as  well  in  its 
fulphureous  as  its  metalline  part.  Being  given  in  the  quantity  of  three 

or  four  grains,  it  either  proves  emetic,  cathartic,  diuretic,  or  fudorific,  * 
according  as  its  force  happens  to  be  determined. 

PROCESS  CLXXXVIII. 

Exhibiting  the  preparation  of  the  Crocus  or  Liver  of  AN¬ 
TIMONY. 

1.  f  |  ^AKE  equal  quantities  of  antimony ,  purified,  by  fimple  fufion  and  of  The  procefs. 

1  good  falt-petre  ;  grind  them  to  fine  powder ,  mix  them  together ,  and 
caft  of  the  mixture ,  by  f, mall  parcels ,  into  an  ignited  iron-ladle :  the  powder 
will  at  every  time ,  flafh  and  go  off  with  a  force  like  gun-powder ;  and  by  this 
means  alone ,  when  the  lafi  detonation  is  over ,  the  matter  will  be  turned  to  a 
dark ,  or  fhining  liver-coloured  fubfiance ,  called  by  the  name  of  Crocus,  or 
Hepar  antimonii.  . 

2.  This  procefs  fhould  be  performed  in  an  iron-ladle,  and  by  repeated  The  cautions  it 
inje&ions  of  the  powder,  on  account  of  the  violence  of  the  detonation,  requires. 
wherein  it  greatly  refembles  gun-powder,  the  ingredients  whereof  are 

nitre,  fulphur,  and  coal  ;  the  two- former  of  w'hich  are  contained  in  the 
prefent  mixture,  the  metal  fupplying  the  place  of  the  other. 

3.  The  crocus  it  felf  is  moft  violently  emetic,  in  a  very  fmall  quan*  Virtues  and 
tity ;  the  tenth  part  of  a  grain  being  unfafe  to  venture  upon  for  internal  ufusafJn  tbeir0' 
ufe ;  tho  it  has  fometimes  been  employed  in  a  larger  dofe.  And  in 

cafe  it  proves  too  ftrong,  the  beft  way  to  flop  its  vehemence,  and  pre¬ 
vent  farther  ill-effe&s,  is  to  order  warm  vinegar,  fweetened  with  fu- 
gar,  to  be  drank  in  the  quantity  of  three  or  four  ounces.  But  it  feems 

now. 
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now  to  be  in  difufe  ;  the  crocus  metallorum ,  as  it  is  called,  being  given 
with  much  more  fafety.  This  crocus  metallorum  is  no  more  than  the 
liver  of  antimony  it  felf,  ground  and  well  wafihed  by  repeated  affufions 
of  warm  water,  and  dried  to  a  powder  again.  It  is  alfo  called  Crocus 
.  Antimonii ,  ‘Terra  fancla  Rulandi ,  Terra  aurea ,  Terra  rubra,  &c.  a  fingle  grain 
whereof,  tho  thus  mitigated  and  edulcorated,  will  operate  fo  violently, 
both  by  vomit  and  ftool,.that  it  is  fometimes  hard  to  flop  it,  or  pre¬ 
vent  dangerous  confequences  from  its  ufe  :  for  which  reafon,  it  is  com¬ 
monly  infufed  in  wine,  and  the  clear  part  of  the  infulion  alone  preferibed 
internally.  One  ounce  of  this  edulcorated  powder  being  put  to  thirty 
or  forty  times  as  much  of  any  wine  that  is  not  too  acid,  and  gently 
boiled  with  it  in  a  tall  glafs,  or  let  hand  for  four  and  twenty  hours, 
the  filtred  liquor  is  accounted  an  excellent,  pleafant,  and  tolerably  fafe 
emetic,  given  from  two  drams  to  as  many  ounces.  And  this  was  the 
great  fecret  of  Rulandus,  who  called  it  his  golden  tin&ure ;  but  is  now' 
the  common  emetic  wine  of  the  (hops  ;  and  which,  it  is  vulgarly  thought, 
does  not  lofe  of  its  virtue,  if  frefli  wine  be  added  to  the  faeces,  or  pow¬ 
der  at  the  bottom  of  the  containing  vellel  :  but  this  is  a  great  miftake ; 
for  the  firft  parcel  is  always  the  ffrongeft  or  moft  vomitive,  and  the 
'  *  fucceeding  ones  gradually  weaker  ;  fo  that  the  third- infulion  will  fcarce 
operate  at  all.  The  powder,  thoroughly  edulcorated,  or  freed  from  its 
fait  by  being  boiled  in  water,  and  with  an  equal  quantity  of  fugar- 
candy,  made  into  hue  powder,  is  greatly  commended  for  taking 
off  all  inequalities,  films,  fpecks,  or  pearls  in  the  eyes  ;  a  fmall  por¬ 
tion  thereof  being  blown  into  them  with  a  quill,  twice  or  thrice  a  day. 
And  this  was  the  fecret  of  a  famous  oculift  at  Amfierdam • 

PROCESS  CLXXXIX. 

Exhibiting  the  preparation  of  a  mild  Emetic  from  ANTIMONY. 

The  proceff.  I.  r  1  A  K  E  of  antimony ,  purified  by  fifion,  one  part ,  and  of  nitre  two  parts; 

JL  rediue  them  to  powder,  mix  them ,  and  throw  the  mixture  by  degrees 
into  an  ignited  iron  crucible  or  ladle  ;  upon  which  it  will  infiantly  flajh  and 
explode  like  gun-powder,  and  at  lafi  leave  a  greyifh  coloured  mafs ,  inclining  to 
yellow ,  behind ;  which  of  it  felf  or  being  edulcorated  by  repeated  affufions  of 
water,  becomes  a  mild  and  fafe  emetic. 

virtues  and  2.  This  preparation  is  a  much  more  gentle  emetic  than  the  crocus 
dvcfifn!'3'  f'0'  metallorum,  and  may,  for  that  purpofe,  be  given  from  one  grain  to  eight 
or  ten ;  tho  it  will  not  always  operate  by  vomit,  efpecially  in  fuch  as 
have  been  ufed  to  the  fea,  or  whofe  bodies  abound  with  acid ;  but 
fometimes  takes  downwards.  And  if  fomewhat  more  than  two  parts  of 
nitre  be,  in  like  manner,  added  to  two  of  antimony,  the  effedfc  of  the 
preparation  will  be  of  the  fame  kind  upon  the  body,  tho  much  milder 
than  the  former,  or  equal  to  a  hnallor  dofe  thereof ;  and  being  taken  in 

the 
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the  fame  dofe,  it  witlpafs  the  ftomach,  and  only  excite  anaufea,  and  per¬ 
haps  a  reaching,  for  a  few  hours,  but  rarely  proceeds  to  a  full  vo¬ 
mit,  unlefs  the  patient  in  his  confticution  be  greatly  inclined  thereto. 

Hence,  by  Simulating  the  inteftines,  it  proves  an  excellent  medicine  in 
all  thofe  diftempers  which  require  the  firft  paflages  to  be  cleanfed,  or 
obftrucfions  therein  to  be  opened.  It  is,  therefore,  good  in  cafe  of  worms 
and  phlegmy  matter  lodged  in  the prima  via  ;  tho  on  account  of  the  long 
continuance  of  the  naufea  it  creates,  it  proves  troublefome  enough  to 
the  patient. 

PROCESS  CXC. 

Exhibiting  the  preparation  of  diaphoretic  ANTIMONY 

with  nitre . 

i.  ryi-o  one  part  of  antimony ,  purified  by  fufion,  and  reduced  to  powder,  add  The  ?roceft, 
1,  three  parts  of  good  nitre ,  and  grind  them  well  together  in  a  fione - 
mortar  ;  throw  the  mixture ,  at  fever al  times ,  into  an  ignited  crucible ,  and  it  will 
fulminate  like  gun-powder ,  tho  in  a  lefs  degree  than  in  the  preceding  proceffes ; 
and  being  afterwards  kept  in  fufion,  for  a  quarter  of  an  hour,  it  will  turn  into 
an  almofl  white  mafs,  called  Antimonium  diaphoreticum  nitratum,  or  dia¬ 
phoretic  antimony  with  nitre ;  being  defiitute  of  an  emetic  virtue . 

2.  The  powder  ought  not  here  to  be  thrown  all  at  once  into  the  Directions  ye- 
crucible,  becaufe  in  that  cafe  fome  metalline  part  of  it  might  happen*4^  toiK 
not  to  be  calcined  ;  whence  the  medicine  would  become  emetic,  con¬ 
trary  to  the  defign  of  the  procefs.  Nor  ought  the  matter  to  be  de¬ 
tained  in  the  fire  longer  than  a  quarter  of  an  hour  ,•  otherwife  the 
antimony  wcmld  turn  to  a  regulus,  and  fall  metalline  to  the  bottom  of 

the  crucible. 

3.  This  is  the  diaphoretic  antimony  that  I  conilantly  ufe  in  my  prac-  virtues  anti 
tice ;  and  it  will  not,  I  find,  prove  vomitive,  tho  given  without  being of  the 
wa/lied,  in  the  quantity  of  a  dram  at  once;  but  only  operate  by  fweat J?cVatl0n' 
But  Bafil  Valentine ,  who  firS  deferibed  the  medicine,  imagined  I  know  not 

what  emetic  virtue  to  adhere  to  the  nitre  3  and  therefore  orders  it  to  be 
frequently  wafhed  in  water,  to  free  it  from  its  fait.  But  this  is  perfectly 
needlefs ;  for  neither  has  nitre  any  vomitive  faculty,  nor  does  the  diaphore¬ 
tic  antimony  operate  in  that  manner,  tho  ufed  as  it  comes  from  the  cruci¬ 
ble,  without  any  ablution.  Yet  the  inventor,  not  content  with  ablution, 
orders  it  to  be  afterwards  calcined,  and  then  fixed  with  alkalized  alcohol ; 
as  fuppofing  that  its  emetic  virtues  were  pinned  down  by  fuch  treat¬ 
ment  :  but  this  method  would  entirely  deflroy  its  a&ion,  and  render 
it  infignificant  in  the  body.  When  prepared  in  the  manner  of  the 
prefent  procefs,  the  nitre  and  the  fulphur  of  the  antimony  become  a 
kind  of  fal  polychrefium ;  the  metalline  regulus  being  at  the  fame  time 
•  .•  reduced 
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reduced  to  a  white  calx;  which,  as  well  as  the  fulphureous  part  of  the 
antimony,  is  deprived  of  its  emetic  property  by  the  nitre  in  the  ope¬ 
ration:  whence  we  fee  that  the  vomitive  poifon  of  antimony  may  be 
corre&ed  by  fuitable  quantities  of  nitre,  and  degrees  of  calcination,  and 
the  mixture  thus  be  converted  into  almofl  all  kinds  of  medicines.  Thus 
antimony,  calcined  with  an  equal  proportion  of  nitre,  becomes  a  violent 
emetic  and  cathartic ;  with  twice  its  quantity  of  the  fame,  a  mild  emetic  ,* 
with  above  twice  its  weight  thereof,  a  flimnlating  purgative,  that  ope¬ 
rates  upon  the  flomach  fo  far  as  to  give  a  naufea ;  and  with  thrice  its 
quantity  of  nitre,  a  kindly  diaphoretic-;  which  may  be  given  in  any 
dofe  from  a  grain  to  a  dram.  Ordered  in  the  quantity  of  ten  or 
twelve  grains,  four  or  five  times  a  day,  with  any  convenient  liquor, 
it  is  an  excellent  medicine  in  the  meafies  and  fmall-pox,  and  prevents 
the  too  great  fuppuration  of  the  puftules.  And  in  all  refpe&s  it  feems 
to  have  perfe&ly  the  fame  virtues  with  fal  polychrefium ,  and  no  other  ;  for 
I  could  never  obferve  it  had  thofe  which  Sylvius  attributes  thereto. 


PROCESS  CXCI. 

Exhibiting  the  preparation  of  the  common  diaphoretic  ANTI¬ 
MONY,  or  Antimonium  diaphoreticum  dulce. 


I.  T EDUCE  the  diaphoretic  antimony  of  the  preceding  procefs  to  impal - 

Xv  pable  powder  ;  boil  it  in  fair  water ;  filtre  the  decotlion ,  and  a  white 
powder  will  be  left  in  the  filtre  ;  which  being  well  wajhed  by  repeated  affufions 
of  frejh  water ,  and  gently  dried ,  is  the  dulcified ,  or  common  diaphoretic  anti¬ 
mony  of  the  fioops. 

i.  The  powder  thus  obtained,  is  a  mere  metalline  calx  of  antimony, 
reducible  to  a  regulus  by  the  fire,  and  entirely  deftitute  of  all  medicinal 
virtues,  or  ferving  only  to  load,  opprefs  or  choak  up  the  body  by  its 
inactivity  and  weight  *.  That  this  is  faft,  I  have  found  by  many  expe¬ 
riments  ;  and  knew  a  noble  lady,  who  was,  by  the  frequent  ufe  there¬ 
of,  thrown  into  a  languid  ftate,  w'ith  pains  in  the  flomach,  of  which  fhe 
afterwards  died.  When  the  body  came  to  be  opened,  her  flomach  and 
inteftines  were  found  crufled  over, -or  lined  on  the  infide,  as  it  .were 
with  potters-clay,  by  this  pow'der  flicking  and  being  there  invifeated  by 
the  native  mucus  of  the  parts.  Yet  fome  there  are,  who  perfuade  them- 


*  It  happens  unluckily  in  medicine,  that 
.what  fome  phyficians  pofitively  aflert,  others 
as  pofitively  deny  ;  and  both  from  what  is 
commonly  appealed  to  as  decifive,  experience. 
Antimonium  diaphoreticum  is  by  many  cele¬ 
brated  phyficians  exprefly  declared  medicinal, 
and  by  one  in  particular  of  Angular  efficacy  in 
delirious  cafes.  Ad  delirium ,  fays  he,  maxime 


prodejl  Antimonium  diaphoreticum,  per  fe 
fumptum  :  quod  licet  a  quibufdam  medicis  ut 
ejfoeta  calx  aflimetur,  f&pe  tamen,  z?  femper 
per  fe,  optato  fucceffu ,  non  modo  in  vigiliis , 
fed  dy  in  delirio  pr&fcripfi.  And  again,  An¬ 
timonium  diaphoreticum ,  eujus  efpcaciam  turn 
ad  pujlulas  expellendas ,  turn  ad  ftdanda  deli - 
ria  ftpe  expertus  fum. 

felves 
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felves  that  this  preparation  has  wonderful  virtues,  and,  like  a  magnet, 
attrads  to  it  felf  all  that  malignity,  or  poifon  of  an  antimonial  na¬ 
ture,  which  jQiall  at  any  time  be  lodged  in  the  body;  the  like  whereto, 

•they  imagine  was  contained  in  the  antimony  it  felf,  before  it  under¬ 
went  this  operation  but  that  it  is  thereby  perfectly  devefled  and  freed 
from  it.  And  hence  Tachenins  recommends  it  as  an  admirable  anti-pefti- 
lential  remedy.  This  notion  feems  to  have  fprung  in  the  minds  of  fome 
chemifts,  from  the  property  which  antimony  has. of  purifying  metals; 
after  which  manner,  they  fondly  conceited  it  would  alfo  purify  the 
blood  :  tho,  to  do  the  former,  it  requires  to  be  fufed  in  a  violent  fire. 

PROCESS  CXCII. 

Exhibiting  the  preparation  of  Nitrum  Antimoniatum,  or  the  dia¬ 
phoretic  Nitre  (?/  ANTIMONY. 

i.  TT x  XHALE  the  firong  decoclion>  or  filtred  fol-ution ,  of  the  preceding  pro'  Tbeproccf/, 

I*  j  cefs-,  over  a  gentle  fire ,  to  drynefs ;  and  there  will  be  left  behind  a 
fait ,  like  the  fal  polychrefium,  compofed  of  nitre  and  the  fulphur  of  the 
antimony ,  called  nitrum  antimoniatum. 

2.  If  the  decodion  be  here  made  firong,  and  filtred  hot,  it  will  dif-  Mture  and 
folve  and  contain  all  the  nitre  that  was  united  to,  and  fixed  the  dia -  ffoduftioa,  ^ 
phoretic  antimony,  and  abforbed  the  fulphur  ;  whence  the  fait  obtained 
by  the  exhalation  of  the  fuperfluous  moifture,  muft  needs  be  a  kind  of 
fal  prunella ,  or  fal  polychrefium .  And  accordingly  it  is  aperitive,  cool¬ 
ing,  diuretic,  and  diaphoretic  ;  whence  it  becomes  ufeful  in  inflam¬ 
matory  fevers,  the  fmall-pox,  mealies,  &c .  and  capable  of  opening  obflruc- 
tions  without  fiimulating  or  fretting  the  parts.  To  anfw er  thefe  ends, 
it  may  be  given  in  the  quantity  of  a  dram,  with  very  great  fafety  and 
fuccefs.  The  folution  or  lixivium  it  felf,  may  alfo  be  taken  to  ad  anr 
tage,  and  will  perform  all  that  can  be  expeded  from  the  diaphoretic 
antimony  prepared  with  nitre,  without  at  all  opprefling  the  body  by 
its  weight  like  that ;  which  is  owing  to  the  metalline  part  it  con¬ 
tains.  When,  therefore,  the  chemifts  throw  away  this  lixivium,  in  the 
preparation  of  the  common  diaphoretic  antimony,  they  throw  away 
an  admirable  medicine,  and  fave  a  very  bad  one. 
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Procejfes  upon  FofjUs. 

PROCESS  CXCIII. 

Exhibiting  the  fix'd  Sulphur  of  ANTIMONY. 

The  procefi.  -  j ,  r  |"*0  the  ftrong  and  clear  lixivium  of  the  preceding  procefs ,  pour  a  fuff - 
1  cierit  quantity  of  good  diflilfd  vinegar ,  to  make  a  thorow  precipitation  ; 
upon  which ,  the  liquor  will  immediately  become  turbid  and  milky ,  and  let  fall  a 
fine,  copious ,  white  powder ,  or  precipitate ,  fo  the  bottom  of  the  containing  veffeL 
Phis  powder  being ,  by  the  fibre,  feparated  from  the  liquor ,  well  wafio  d  by  re - 
peated  affufions  of  fair  water,  and  gently  dried,  is  Tachenius’y  jfx’d,  anti- 
peflilential  fulphur  of  antimony. 

chemkai  ratio-  2.  The  nature  and  reafon  of  the  operation  will  appear  from  remembrfng 
»*!<■  thereof.  that  antjmony  contains  fulphur  ;  that  nitre  is  in  the  fire  convertible  into 
fix'd  alkali,  by  any  inflammable  body  \  and  that  fix’d  alkalies  are  folvents 
of  fulphur,  which  is  afterwards  precipitable  by  acids. 

Nature  of  the  ?•  The  turbid  liquor  of  this- procefs  is  call’d  the  milk  of  antimony ;  and 
productions.  j$  jfaid  to  be  an  excellent  medicine  in  cafe  of  poifons,  and  all  difeafes 
proceeding  from  them.  It  is  certainly  poflefs’d  of  an  alexipharmic 
virtue,  on  account  of  the  Vinegar,  and  nitre,  both  which  are  good  medi¬ 
cines  in  acute  and  peflilential  cafes,  and  here  unite  with  the  fulphur  into 
a  fal  polychrefium .  For  the  fame  reafon  the  liquor  that  paffes  the  filtre 
is  alfo  of  great  medicinal  virtues ;  being  wonderfully  aperitive,  and  good 
in  all  hot,  acute  and  malignant  difeafes ;  and  the  better  for  being  dif- 
charg’d  of  that  indolent  white  powder  or  precipitate ;  for  the  fix’d  fulphur 
it  felf  is  only  the  moft  fluggifh  and  unadive  part  of  the  fulphur,  precipi¬ 
tated  by  the  vinegar,  along  with  the  metalline  calx  of  the  antimony,  that 
was  join’d  to  the  nitre ;  and  confequently  has  no  confiderable  virtues  as  a 
medicine.  I  have  given  it  in  large  quantities,  but  cou’d  never  find  any 
good  effed  it  produc’d  :  yet  7 achenius  extols  it  as  a  noble  remedy  againft 
the  plague  ;  but  he  was  certainly  miflaken,  and  unjuflly  afcrib’d  the  good 
cftedshefaw  it  have  in  that  diflemper  to  this  fulphur,  which  Jn  reality 
were  owing  to  the  vinegar  he  gave  along  with  it,*  which  indeed  is  an 
admirable  anti-peftilential  remedy.  In  efted^this  preparation,  ought  of  it 
felf  to  be  efleem’d  no  more  than  an  indolent  precipitate,,  or  calx,  as  I 
have  found  by  a  large  number  of  experiments. 

PROCESS  CXCIV. 

Exhibiting  the  preparation  of  the  Butter ,  or  icy  Oil  of 

ANTIMONY. 

The  procefs.  i.  f  K  E  equal  parts  of  common ,  crude  antimony,  not  too  much  purified , 
1,  and  of  new  and  fhining  Venetian  corrofive fublimate •,  grind  them  fepa- 
rately  to  fine  powder ,  in  a  glafs  mortar ,  fet  in  a  dry  cool  place ,  and  aftenvards' 
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mix  them  well  together ,  for  a  confiderable  time,  with  great  care  that  none  of  the 
noxious  dufi  gets  up  the  noflrils ,  or  enters  thro '  the  mouth  into  the  lungs ;  then 
catttioujly  put  this  powder  into  a  large  coated  retort,  capable  of  containing  four 
or  five  times  the  quantity ,  fo  cut  as  to  leave  a  very  large  aperture ,  and 
the  remaining  part  of  the  neck  extended  fomewhat  long  and  fir  ait ;  lute  on 
a  very  large  receiver ,  and  difiil  in  a  fand-furnace,  with  due  degrees  of  fire .  A 
gentle  heat ,  being  continued  for  the  fir fi  hour,  will  bring  over  a  fmall  quantity 
of  a  Jharp,  thin ,  pellucid  cauftic  water  ;  when  the  fire  is  a  little  increafed , 
there  rifes  a  white  oily  liquor ,  which  afterwards  congeals  to  a  thick  unSluous 
fubfiance,  called  the  icy  oil,  or  butter  of  antimony ,  and  often  adheres  to  the  neck  of 
the  retort ;  where,  if  it  be  detain'd,  it  ought  to  be  melted  down  into  the  receiver 
by  the  application  of  live  coals  near  that  part  of  glafs  where  it  lodges  :  when 
by  gradually  raifingthe  fire ,  this  butter  is  all  come  over,  and  red  or  dark- colour  d 
fumes  appear,  the  receiver  mufi  be  changed,  for  fear  of  fouling  what  has 
already  afcended ,  and  now,  in  the  cold,  appearrs  like  ice,  but  melts  by  heat  into 
a  kind  of  oil.  ‘Then  increafe  the  fire  to  its  greatefi  degree,  and  add  likewife 
a  fire  of  fupprefficn ;  continue  thus,  for  two  or  three  hours ,  till  the  retort  is 
almofl  red  hot ;  by  which  means  volatile  red  fumes  will  firfi  afcend ,  which  are 
carefully  to  be  avoided;  then  there  will  be  made  to  fublime,  a  varioufly  colour'd 
matter,  flicking  to  the  neck  of  the  retort  s,  fome  globules  of.  quick- fill ver  puffing 
into  the  receiver .  When  the  veffels  are  cold ,  break  the  retort,  and  an  imperfeSl 
cinnabar  of  antimony  will  be  found  in  the  neck  ;  which  tho  it  may  feem  black , 
almcfi  like  rcthiops,  will,  when  pulverised,  appear  of  a  reddijh  colour  ;  and  at  the 
bottom  a  fmall  quantity  of  antimony  ;  all  the  butter  having  pafs'd  into  the  receiver  . 

2.  This  procefs  fhould  only  be  perform’d  with  fmall  quantities  of  the  ne  c.aUtioH  it 
ingredients,  to  prevent  the  mifehief  which  might  otherwife  arife  in  cafe 
of  an  accident ;  as  the  blocking  up  of  the  neck  of  the  retort  by  the 
butter.  The  antimony  and  fublimate  are  by  all  means  to  be  mix’d  and 
ground  in  a  glafs  mortar  ;  for  they  would  corrode  one  of  iron  or  brafs, 
and  thence  make  a  kind  of  butter  in  the  trituration,*  during  which  the 
effluvia  mull  cautioully  be  avoided,  otherwife  grievous  vomitings,  a  fali- 
vation,and  the  worft  of  fymptoms  will  arife  in  the  body  ,*  nay,  thefe  efluvia 
are  capable  of  affefting  the  brain  and  lungs  to  fuch  a  degree,  as  to  render  • 
a  man  for  ever  languid,  and  unfit  for  the  offices  of  life.  The  retort  likewife 
mull  by  all  means  have  a  very  large  aperture  ;  becaufe  it  frequently  happens 
that  the  butter  afeends  all  at  once,  choaking  up  the  neck  of  the  glafs, 
and  caufing  it  to  burll  with  great  violence ;  to  which  accident  a  very 
famous  chemill  of  this  univerlity  ow’d  his  death :  for  the  corrolive 
vapours  being  by  this  means  inllantly  difpers’d  thro’  the  air,  they  at 
once  conllringe  the  lungs,  and  either  bring  on  an  incurable  peripneumo¬ 
nia,  or  prove  fuddenly  mortal.  The  quantity  of  cinnabar  obtain’d  in 
.the  procefs,  will  conllantly  be  proportionable  to  the  degree  of  impurity 
in  the  antimony;  for  if  the  regulus  of  antimony  were  here  u fed  inllead 
of  antimony  it  felf,  fcarce  any  cinnabar  at  all  would  be  obtain’d*  this 
always  proceeding  from  the  fulphureous  part  of  the  mineral,  join’d  with 
the  mercury  of  the  corrofive  fublimate. 
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its  dotfrhe  and  3.  We  are  here  taught  a  general  method  of  rendrihg  metallic  bodies 
vfe'  volatile,  or  reducing  them  to  the  form  of  a  butter  :  for  the  acid  fpirit 

of  the  fea-falt  contain’d  in  the  corrofive  fublimate,  ads  ftrongly  upon,  and 
dift'olves  their  metalline  parts,*  whilft  their  fulphur,  now  united  to  the 
revived  mercury,  is  converted  firft  into  an  arthiops,  then  into  a  cinnabar  ; 
leaving  the  regulus  of  the  metal,  changed  and  volatilized  by  the  acid,  to 
be  carry ’d  over  into  the  receiver  by  the  force  of  the  fire  :  for  the  butter 
of  antimony  is  nothing  more  than  the  regulus  of  that  femi-metal  alter’d 
‘  in  its  nature  and  form  by  the  fublimate.  And  hence  antimony,  which  of 
it  felf  is  tolerably  fix’d  in  the  fire,  may  be  render’d  exceedingly  volatile  ,* 
for  if  this  butter  be  again  committed  to  diftillation,  it  will  rife  as  eafily 
as  fpirit  of  wine.  But  this,  procefs  docs  not  only  hold  true  in  antimony ;  it 
is  really  univerfal  with  regard  to  metals.  Gold  it  felf,  which  is  faid  to 
lofe  nothing  of  its  weight  tho  detain’d  for  a  month  in  a  glafs-houfe 
furnace,  may  thus  be  render’d  volatile,  by  diftilling  it  with  an  equal 
quantity  of  the  regulus  of  antimony,  and  twice  as  much  corrofive  fub¬ 
limate.  And  in  the  fame  manner  there  may  be  made  a  ftrange  kind  of 
butter  with  copper.  So  likewife  with  one  part,  of  tin,  and  two  parts  of 
mercury- fublimate,  there  will  arife  in  diftillation  that  ftrange  fuffocating, 
perpetually  fuming,  and  exceedingly  corrofive  liquor  mention’d  by  Mr. 
Boyle' 

mture  and  ufe  4*  This  butter  of  antimony  is  a  violent  poifon,  ufed  internally  ;  for  it 
vf  the  producti.  prefently  burns  and  corrodes  all  the  parts  it  touches  :  on  which  account 
?tis  employ’d  as  a  cauftic  by  the  chirurgeons  :  and  I  know  no  other  ufe 
of  it  in  medicine  ;  tho  fome' imprudently  venture  toprefcribe  it  internally. 
And  in  like  manner/the  butter  of  any  other  metal,  prepar’d  in  this  man¬ 
ner  is  violently  corrofive. 


vn. 
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PROCESS  CXCV. 

Exhibiting  the  converjion  of  the  Butter  of  ANTIMONY 

into  Oil . 

ARM  the  butter  of  antimony  of  the  preceding  procefs  at.  a  gentle  fire, 
V  V  taking  care  to  avoid  the  fumes  it  affords ,  and  it  will  melt  and  run 
like  oil ;  uhilfi  it  remains  in  this  fiate ,  pour  it  into  a  clean  glafs  retort ,  and 
with  a  gentle  heat  in  fand ,  and  the  like  apparatus  and  caution  as  before, 
diftil  it  to  drynefs.  ‘The  matter  that  comes  over,  will  be  much  more  volatile 
and  liquid  than  in  the  foregoing  procefs  ;  tho  fill  affuming  an  icy  form  in  the 
cold  ,*  whence  it  is  called  reclifyd  butter  of  antimony ,*  but  if  it  be  di fil’d  or 
r e cliff  d  again  in  the  fame  manner,  it  will  turn  to  a  perfectly  tranfparent 
fluid,  and  exceeding  corrofive  oil. 

2.  The  vapour  at  any  time  afcending  from  the  butter  of  antimony 
in  this  procefs,  is  to  be  avoided  with  the  utmoft  caution  ;  being  fo  highly 
poifonpus,  as,,  if  taken  in  at  the  nofe  or  mouth,  to  prove  inftantly 
mortal. . 
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3.  The  oftner  this  oil  is  diftill’d  over,  the  more  fluid,  fubtiie  and  u 

latile  it  always  becomes;  from  whence  we  learn  the  fur'prizing  power a^0>  ‘ 

that  Tilts  have  of  changing  metalline  bodies,  and  totally  converting  them 
from  their  inactive,  harmlefs,  fix’d  and  folid  nature,  into  moft  lubtle, 
volatile,  and  violently  poifcnous  fluids. 

4.  1  his  oil  is  chiefly  ufed  by  chirurgeons,  as  a  cauflic,  to  take  off  warts 

fmall  cancers,  fchirrous  tumours,  &c.  which  it  does  after  the  man-jffiffi0  ir0* 
nerof  Lapis  infer nalis ;  tho  at  the  fame  time  it  caufes  a  greater  inflam¬ 
mation  than  that.  When  digefted  with  about  thrice  its  own  weight  of 
alcohol,  it  makes  the  purple  tindure  of  antimony ;  which  wasjthe  fe- 
cret  of  the  excellent  Mr.  Boyle ,  and  highly  valued  in  England ,  and  by  him 
communicated  to  the  admiral  du  Qpiefne  5  a  Angle  drop  or  two  whereof 
being  taken  in  any  convenient  vehicle,  works  well  by  vomit. 


PROCESS  CXCVL 


Exhibiting  the  precipitation  of  Butter  of  ANTIMONY  into 

Mercurius  Vitae. 

I  .  pO  UR  a  Efficient  quantity  of  warm  rain  water  upon  tuner  of  anti-  Tt)e  tyoceP‘ 
jT  mony3  and  it  will  all  immediately  precipitate  into  an  exceeding  white  and 
ponderous  powder;  which  beings  by  the  fibre,  feparatcd  from  the  liquor ,  and  well 
waft’d  by  repeated  affujions  of  warm  water  till  it  becomes  infipid,  and  then 
gently  dried^it  becomes  what  is  improperly  called-  Mercurius'Vitae  ;  being  in  rear 
lity  no  more  than  a  fine  calx  of  antimony ,  without  any  mercury  at  all. 

2.  This  antimonial  powder,  otherwife  call’d  algarot,  remains  fix’d  in  fiffffffi the 
a  pretty  ftrong  fire,  but  is  wholly  reducible  by  a  greater  into  regulus  ol  with  the  ratio - 
antimony  ;  which  fliews  its  metalline  nature.  And  the  reafon  of  the  pro- 

cefs  feems  to  be  this ;  that  the  acid  fpirit  of  the  fea-falt  contain’d  in  the  fiffi 
mercury-fublimate,  having  been  fet  loofe  from  the  mercury  it  before  dif- 
folved,  faftens  upon  the  regulus  of  antimony,  and  turns  it  to  a  butter ; 
when, the  menftruum  being  weaken’d  with  water, the  regulus  can  no  longer 
remain  fufpended  in  the  liquor,  but  falls,  in  the  form  of  a  pow’der,  to  the 
botcom.  Whence  we  fee,  that  by  means  of  water  alone,  a  folid,  ponderous, 
and  fix’d  body  may  be  inflantaneoufly  procur’d  out  of  a  fine,  volatile 
fluid. 

3.  The  water  here  firft  poured  upon  the  butter  of  antimony,  when 
filtred,  is  an  excellent  menftruum,  or  fpirit  of  fea-falt,  tho  improperly 
called  the  philofophic  fpirit  of  vitriol,  and  capable  of  dilfolving  gold  into 
aUrum potabile;  for  it  contains  the  ftrong  acid  fpirit  of  the  fea-falt  that 
enter’d  the  compofition  of  the  mercnry-fublimate  :  which, however, is  here 
wonderfully  changed  in  its  nature,  by  mixing  with  the  quick-filver;  fo 
that  fcarce  any  known  menftruum  can,  for  power, be  compared  therewith; 
as  performing  thofe  ftrange  things  which  the  illuftriotis  Boyle  relates  of  his 

menflruum 
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merfiruum  peracutum  ;  efpecialiy  when  evaporated  to  about  a  fourth  part  of 
its  original  quantity. 

4.  The  edulcorated  precipitate  it  felfis  violently  emetic,  in  the  quantity 
of  two  or  three  grains;  but  may  be  depriv’d  of  that  virtue  by  calcination. 
The  filtred  (elution,  however,  is  not  vomitive,  but  may  fuccefsfully  be 
ufed  internally  as  a  good  fpiric  of  fait  ,•  for  it  feems  to  have  all  the  virtues 
thereof. 

PROCESS  CXCVil. 

Exhibiting  the  preparation  of  Bezoar  Mineral  from  Butter  of 

ANTIMONY. 

1.  rpo  a  quantity  of  retliffd  butter  of  antimony ,  contain  din  a  glafis  veffel, 
|  gradully  drop  of  fpirit  of  nitre  till  the  ejferve fence  they  make  together 
entirely  ceafes,  and  there  re  ill  a  perfect  dijfolution  be  made:  then  dry  the  matter 
by  a  gentle  fire ,  and  again  pour  fpirit  of  nitre  to  the  remainder ;  dry  it ,  and. 
repeat  the  operation  one  time  more :  afterwards  put  the  remaining  powder  into  a 
crucible ,  and  ft  it  in  a  flrong  open  fire  till  it  becomes  almvfl  red  hot  ;  detain  it  in 
this  fiate  for  half  an  hour ,  and  what  remains  will  be  a  white  ponderous  pow¬ 
der  ,  call’d  bez.car  mineral 

2.  In  this  procefs  we  are  to  conceive  that  the  metalline  part  of  the 
antimony,  diffolved  and  brought  to  a  butter  by  the  fpirit  of  fait  in  the 
mercury-fublimate,-  becomes  an  Aqua  regia  by  the  affufion  of  fpirit  of 
nitre,  which  thorowly  difl'olves  the  regulus  of  antimony  with  a  great  effer- 
vefcence  \  but  when  the  acid  is  here  driven  away  by  the  violence  of  the 
fire,  nothing  remains  behind  but  the  fluggifh  and  calcined  metalline  part 
of  the  antimony ;  which  tho  dignified  with  the  name  of  mineral  bezoar  by 
Bafil  Valentine ,  is  deftitute  of  all  medicinal  virtues,  •  and  only  ferves  to 
opprefs  the  body  by  its  gravity;  being  perfectly  indigeftible  therein. 
And  in  this  it  fomewhat  agrees  with  the  bezoar-ftone,  whence  it  feems 
to  have  borrow’d  its  name.  Sylviusy  upon  the  authority  of  Bafil 
Valentine ,  the  firft  inventor  of  this  preparation,  ventur’d  to  introduce 
it  into  medicine;  and  frequently  gave  it  with  very  bad^  fuccefs.  Yet 
many  are  to  this  day  perfuaded,  with  him,  that  it  ispoflefs’d  of  wonder¬ 
ful  antidotal  virtues  ;  as  being  obtain’d  innocent  and  harmlefs  from  that 
violent  poifon,  butter  of  antimony;  whence  they  conclude  it  mud  needs 
have  a  magnetical  power  of  attracting  to  it  felf,  like  the  bezoar-ftone,  all 
the  poifon^that  happens  to  be  lodg’d  in  the  body  :  but  tho,  in  reality,  it 
has  no  medicinal  virtue  at  all,  yet  it  affords  us  an  admirable  experiment 
for  folvin"  chemical  phenomena,  and  difeovering  the  nature  of  foffils. 
Some  there  are,  indeed,  who  imagine  it  to  be  emetic;  and  fo  it  is  when 

*  Spirit  of  nitre  feveral  times  drawn  off  1  this  procefs,  is  the  menftruum  peracutum  of 
from  the  butter  of  antimony,  as  it  may  be  in  J  Mr.  Boyle. 


not 
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not  well  prepar’d  ;  but  not  otherwife.  The  experiment  /hews  that  acids 
may  make  a  violent  ebullition  with  acids,  as  well  as  with  alkalies,  and 
undergo  furprizing  changes  thereby;  for  butter  of  antimony  and  fpirit 
of  nitre  are  both  violent  acids.  And  if  the  preparation  it  felf  be  prefs’d 
with  a  violent  fire,  it  will  afford  the  pureft  regulusof  antimony  that  can. 
any  way  be  procured. 

i 

PROCESS  CXCVIIL 

Exhibiting  the  preparation  of  Cinnabar  of  ANTIMONY. 

I.  RIND  to  fine  powder  the  imperfeB  cinnabar  which  rifes  in  the  difiiUa-  The  procep . 

V_I  tion  oj  butter  of  antimony ,  according  to  the  hundred  and  ninety  fourth  pro • 
cefsy  and  fublime  it  a  fecond  time,  with  proper  degrees  oj  fire ,  in  a  new  coated 
retort ,  till  the  bottom  thereof  be  almofi  of  a  red,  heat :  the  cinnabar  will  now  rife 
in  the  neck  of  the  glafs  much  purer  than  before  ;  and  when  ground  will  appear 
cj  a  beautiful  red  colour ,  like  minium. 

2.  The  chemical  rationale  of  the  procefs  is  this.  Corrofive-fublimate  be~ its  chemical 
ing  no  more  than  the  acid  fpirit  of  fea-falt  joined  to  the  body  of  quick-  r*tum*U. 
filver;  and  fulphur  abounding  with  a  coarfe  external  fulphur,  not  to  be 
touched  by  acids;  the  metalline  part  of  the  antimony  is  here  diffolved, 

like  gold  in  Aqua  regia  or  fpirit  of  fea-falt ;  upon  which,  the  quick- filver  is 
again  fet  loofe  or  revived,  as  being  depriv’d  of  the  acid  that  before 
held  it  diffolved  ;  fo  that  the  fulphur  of  the  antimony  readily  lays  hold 
thereof,  and,  by  means  of  the  heat,  converts  it  into  sethiops  mineral,  which 
becomes  cinnabar  by  fublimation:  from  whence  the  fluid  mercury  may 
again  be  recover’d  pure,  by  grinding  it  well, aud  diftilling  it, with  twice  its 
quantity  of  fix’d  alkali,  or  iron,  which  difl'olves  and  ftrongfy  abforbs  the 
body  of  the  fulphur. 

3.  Whether  this  cinnabar  of  antimony  be  poffeffed  of  thofe  virtues  a.{-virtues'of  the 
cribed  to  it  by  Helmont ,  I  have  not  experienc’d;  but  it  feems  probable  totrodu{fiOTl’ 
me  that  it  will  conftantly  produce  the  fame  effeds  with  common  faditious 
cinnabar  ;  as  being  produced  in  the  fame  manner  with  that. 


p  r  o. 
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PROCESS  CXCIX. 

■  *  r  .  r  4  .4' \  i  t  .  H  "t  If.*  '  “  *  1  •  I  1  " 

Exhibiting  the  preparation  of  the  Emetic  Flowers  <?/*  A  N- 

TIMONY. 

The  procefs  •  1  •  ^  1  ^  £  of  antimony  dijfolved ,  and  render  d  corropve  by  Aqua  regia, 

JL  and  exhale  it  cyer'a  gentle  fixe  till  it  isperfeBly  dry ;  then  reduce  it  to  fine 
powder,  and  grind  it  well  with  an  equal  quantity  of  pure  fal  ammoniac  ;  put  the 
mixture  into  a  very  zvide- mouth'd  and  capacious,  but  low  glafs  cucurbit,  to  which 
fit  a  very  large  perf  orated  head ,  lute  it  on  well,  and  bury  the  cucurbit,  up  to  its 
neck  in  fand ;  then  light  up  the  fire,  and  increafe  it  by  degrees  :  what  comes  over 
firfi  will  be  an  aqueous  acid  liquor ;  after  this ,  white  fumes  will  arife  ;  when 
thefe  appear ,  take  away  the  receiver,  lightly  cover  the  nofe  of  the  glafs- head 
with  paper ,  and  raife  the  fire ,  which  will  caufe  the  antimony  to  f  iblime,  and  fix 
’  d  fetf  t0  tbs  top  of  the  glafs  in  various  colours ;  leaving  only  a  fmall  quantity 
of  forces  of  the  nature  offea-filt ,  behind.  When  the  glajfes  are  cold,  take  out  the 
v dr iou fly  colour  d  matter  in  the  head ,  and  preferve  it  under  the  name  of  emetic 
flowers  of  antimony • 

TJje  caution  it  2.  The  orifice  of  the  head  ought  not  to  £e  clofed  in  this  operation  be- 

requirtf, •  f0re  t|ie  fumes  afcend,  becaufe  the  vetfels  might  otnerwife  break.’ 

Almofi:  the  whole  body  of  the  antimony  is  here  fublimed  into  w'hat,  on 
account  of  its  many  colours,  is  called  the  flowers  thereof,-  tho  it  alfo 
happens  to  referable  flowers  in  its  figure. 

IffordfS,nne  U  3*  This  procefs  fhews  us  the  art  of  what  the  chemifts  call  killing  and 
reviving;  among  w'hom  killing  is  the  fame  as  fixing,  or  corroding ,-  and 
reviving  the.  fame  as  fubliming,  or  opening  the  bodies  of  things.  We 
are  alfo  hence  taught  a  method  of  fubliming,  or  opening  the  bodies  of 
metals,  and  of  producing  various  colours  by  thus  unlocking  the  texture 
of  one  black  body ;  which  when  treated  with  a  violent  fire,  becomes  of 
a  red  colour  ;  but  if  urged  with  a  ftrong  one,  turns  of  a  brown ;  anti¬ 
mony  thus  feeming  to  have  the  character  of  the  philofophical  mercury. 

Medicinal  vir-  4.  Thefe  flow'ers  of  antimony  prove  ftrongly  emetic,  in  the  dofe  of  a 
fbe  {r0~  fingle  grain;  and  if  wafh’d  and  edulcorated  with  warm  wrater,  fo  as  to 
become  perfedly  infipid,  and  appear  either  grey  or  brown,  they  ilill  re¬ 
tain  this  property ;  and  are  then  called  Helmonfs  emetic  flowers  of  an¬ 
timony. 


PRO* 
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PROCESS  CC. 


Exhibiting  the  preparation  of  Helmont\r  Antimonium  diaphore- 
ticum,  or  the  fix'd  Flowers  of  A  N  TIM  O  N  Y. 


i.  f  |  ^AKE  one  part  of  the  dulcified  flowers  of  antimony  prepared  after  The  proetfs. 

1  the  manner  of  the  preceding  procefs ,  and  three  parts  of  pure ,  dry  nitre ; 
grind  them  well  together ;  and  throw  the  mixture ,  by  degrees 1  into  an  ignited 
crucible ,  and  it  will  fulminate  like  common  diaphoretic  antimony  with  nitre , 

■  but  lefs  firongly  ;  and  thus  turn  to  what  is  called  fix'd  flowers  of  antimony  ;  which 
being  well  wajh’d  in  feveral  waters ,  ground  fine ,  and  twice  or  thrice  deflagrated 
with  alcohol  of  wine ,  makes  the  AntimoDium  diaphoreticiim  Helmontii,  that 
has  no  manner  of  emetic  virtue. 

2.  Thefe  fix’d  flowers  of  antimony  are  apt  to  prove  vomitive,  unlefs  they  Nature  and vir- 
be  well  dulcified,  or  feveral  'times  well  walh’d  with  water;  efpecially 
in  fuch  conflitutions  as  are  eafily  moved  that  way  :  but  if  taken  in  the  quan¬ 
tity  of  two  fcruples,  or  even  a  dram,  along  with  vinegar  or  other  fmall 
acid,  they  only  prove  fudorific.  Helmont  gave  this  preparation  the  name 
of  antimonium  diaphoreticum ,  Who  is  large  upon  its  virtues ;  and  in  particu¬ 
lar  recommends  it  for  the  cure  of  all  tertian  and  quartan  agues  :  but  I 
could  never,  upon  repeated  trials,  find  it  anfwer  the  chara&er  he  gives 
it.  Being  given  in  the  dofe  of  fifteen  or  twenty  grains,  along  with 
any  emetic,  fudorific,  purgative,  or  diuretic,  it  will  have  its  force  and 
virtue  determin’d  by  them,  and  operate  fuccefsfully  enough.  And  thus 
it  may  do  fervice  in  diftempers  whofe  caufe  is  feated  in  the  fecond  ftage 
of  circulation,  and  be  made  to  purge  and  purify  the  bloodj;  as  alfo  to 
erne  agues,  when  the  caufe  thereof  is  not  fix’d,  but  movable. 

PROCESS  CCI. 

Exhibiting  the  preparation  of  HelmoiitV  purging  Flowers  of. 

ANTIMONY. 


i.  f  |  K  E  fix  parts  of  Flelmont’r  diaphoretic  antimony ,  well  wafh'd 
I  from  its  adhering  nitre ,  rofin  of  fcammony  three  parts ,  and  cream  of 
tartar  one  part  ;  grind  them  together  to  a  fine  powder ,  which  is  called  the 

purging  flowers  of  antimony. 

2.  This  preparation  differs  but  little  from  the  Pulvis  Comitiffre  Warwicenfis  MeiUUd vir* 
or  Comae hini ;  Helmont's  diaphoretic  antimony  here,  fupplying  the  place  of  Itlfodnllon! 
the  common  in  the  other.  This  is  however  an  excellent  cathartic  in  all 
dropfical  cafes,  and  fuch  diftempers  as  are  curable  by  purging.  Being, 
given  from  eight  or  ten  grains,  to  thirty  or  forty,  three  hours  before  the 
paroxyfin  of  an  intermitting  fever,  it  feldom  fails  to  cure  it  at  the  firft 

.  S  f  taking ; 
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taking;  itlikewife  commonly  cures  quartans  at  the  fecond  or  third:  and 
this  I  have  found  true  by  repeated  experiments.  But  when  the  fever  pro¬ 
ceeds  from  fome  internal  diforder  of  the  parts,  as  a  fchirrous  or  cancerous 
tumor,  or  the  like;  this  medicine  is  of  no  efficacy  at  all.  In  other 
cafes,  it  feldom  fails  above  one  time  in  fix :  and  with  this  procefs  we 
end  the  whole  chain  *. 

■*  This  chain  of  procefles  upon  antimony 
deferves  the  utmoft  attention  and  regard  of 
■  thofe  who  deal  in  mines,  or  defire  to  examine 
metalline  ores.  They  prefent  us,  in  effeft, 
with  the  beft  methods  of  purifying  metals,  and 
bringing  them  to  the  teft,  or  making  eflays 
thereof ;  and  will,  with  the  difcerning  che- 
mift,  pafs  for  more  than  the  diligent  M.  Le~ 
mery’s  laborious  treatife  wrote  exprefly  upon 
the  fubjeft  of  antimony  ;  for  here,  as  in  all 
the  other  pans  of  this  noble  work,  our  author 


THE 


had  a  view  to  make  his  procefles  as  univerfal 
as  poflible ;  that  is,  to  make  them  ferve  for 
general  examples  in  the  chemical  treatment  of 
all  the  bodies  of  the  fame  rank  or  cla fs  with 
that  under  confideration  ;  whence  this  hiftory 
of  femi-metals,  well  underftood,  will  inftruft' 
any  one  to  treat  foflils,  or  metalline  ores,  to 
as  much  advantage,  as  the  chain  of  general 
procefles  perform’d  upon  animals  or  vegetables, 
will  inftvud  him  chemically  to  examine  all  the 
fubjefts  of  the  animal  or  vegetable  kingdom. 


(  323  ) 


THE 

DOCTRINE 

Of  the  preceding  Chain  of 

PROCESSES. 

Drawn  out  to  exhibit  the 

Chemical  Hiftory  of  the  particular  QUALITIES  of 

Natural  Bodies. 


E  have  now  methodically  gone  thro’that  feries  of  procefles  which 
feems  to  us  fufficient  fully  to  inftrud  anyone  in  the  whole  art  of  biftory  of  part i- 
chemiftry  ,•  for  thowe  havenot  directly  exhibited  theprodudion  ™ur  qualifies, 
of  all  that  infinite  number  of  medicines,  or /hewn  all  the  chemi¬ 
cal  refolutions,  compofitions,  &c.  which  have,  and  might  hill  be  i 

for  ever  invented  and  difcover’d  by  fre/Ii  combinations,  and  working 
upon  all  the  various  particular  materials  wherewith  nature  fupplies  us; 
yet  have  we  laid  the  foundation  for  all  fuch  proceffes  as  are  performable 
upon  natural  bodies;  and  fiiewn  the  general  methods  of  performing  them, 
according  to  the  hrid  rules  of  art,  by  a  variety  of  flandard  examples, 
which  together  make  the  elements  of  chemiflry,  or  a  regular  fyhem  of  ge¬ 
neral  proceffes  upon  the  produdions  of  the  vegetable,  animal,  and  foffil 
kingdoms;  which  compleats  the  third  and  laft  part  of  our  labour.  No-  • 
thing  remains  farther  to  be  done,  but  by  wav  of  corollary  from  this  third 
part,  to  draw  out  the  dodrine  it  contains,  w'ith  regard  to  thofe  remarkable 

S  f  2  qualities 
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qualities,  or  phenomena  of  bodies,  Solution ,  Coagulation ,  Precipitation , 
Ejfervefcence  or  Acid  and  Alkali,  Odours ,  Tafies,  and  Colours ;  which  making 
a  considerable  part  of  natural  philosophy,  it  will  be  of  conquerable' 
ufe  to  underftand  how  they  are  produced. 


Chemical  History  of  SOLUTION. 


Solution,  by 
what  means 
effetfed. 


SOLUTION ,  according  to  all  inftances  of  it  afforded  ns  in  the  pre¬ 
ceding  feries  of  procefles,  is  performable,  (1.)  By  water  ;  which,  as 
v\e  have  Seen,  diflolves  bodies  by  dilution,  maceration,  infufion,  coftion, 
diftiliation,  fermentation  and  putrefaftion.  (2.)  By  oils ;  which  aft  only 
by  dilution,  infufion,  coftion,  and  diftiliation  ;  and  not,  like  water,  by¬ 
fermentation  and  putrefaftion.  (3.)  By  fire  ;  which  diflolves  bodies  by 
torrefaftion,  ignition,  calcination,  fufion  and  fublimation.  (4.)  By  inflam¬ 
mable  fpirits;  which  aft  by  dilution,  infufion,  coftion,  and  diftiliation. 
(5.)  By  fixed  alkaline  falts  ;  which  aft  at  the  fire  by  torrefaftion,  ignition, 
calcination,  and  fufion  *,  but  together  with  water,  or  per  deliquium ,  by 
dilution,  maceration,  infufion  and  coftion  ;  but  not  by  diftiliation. 
(6.)  By  volatile  alkaline  falts  ;  which,  when  ufed  dry,  aft  by  fublima¬ 
tion  ;  but  when  diluted,  by  maceration,  digeftion,  coftion,  and  diftil¬ 
iation.  (7.)  By  the  more  fixedacid  falts ,  as  oil  of  vitriol,  &c-  which  aft 
by  dilution,  digeftion,  decoftion,  and  diftiliation.  (8.)  By  acid  volatile 
falts ;  which  aft  by  dilution,  digeftion,  and  diftiliation  ;  but  not  by  fermen¬ 
tation  and  putrefaftion.  (9.)  By  compound  and  faponaceous  faltsy  whether 
acid  or  alkaline,  fixed  or  volatile  3  which  aft  according  to  their  refpec- 
tive  natures.  (10.)  Laftly,  Solution  is  performed  by  metalline  bodies  *,  and 
that  by  means  either  of  amalgamation  with  mercury,  or  fufion  ;  for  me¬ 
tals  in  fufion  penetrate  and  diffolve  one  another.  And  thefe  are  the 
feveral  means  whereby  the  Solution  of  all  bodies  is  effefted. 


Chemical  History  of  COAGULATION. 


Coagulation ,  by  I .  ff^OAGUL  AT  10  N,  or  the  change  of  a  liquid  into  a  folici  body, 


what  means 
producible. 


we  have  feen  is  performable  by  water  \  and  (1.)  upon  falts, 
by  turning  them  into  cryftals  :  for  when  any  kind  of  fait,  whether  acid 
or  alkaline,  is  diffolved  in  water,  and  the  folution  evaporated  to  a  pel¬ 
licle,  it  appears  cryftalline  ;  the  water  raid  ring  the  fait  tranfparent ; 
and  leaving  it  opake,  as  foon  as  by  any  means  it  is  driven  away. 
(2.)  Upon  fulphur  ;  as  in  the  golden  fulphur  of  antimony.  (3.)  Upon 
metals ,  as  in  the  vitriol  of  iron  ,•  to  which  it  here  gives  tranfparency, 
as  in  the  cafe  of  falts.  (4.). Laftly,  upon  earth ,  whereto  it  gives  a 
foiid  form  ;  as  in  the  making  of  tefts,  bricks,  pots,  &c.  which  would  never 
hold  together  unlefs  cemented  with  water.  2.  Coagulation  is  alfo  perfor¬ 
mable  by  oils ,  with  falts,  fulphur,  and  metals,  the  firft  whereof  they  turn 
into  foaps,  the  fecond  into  balfams,  and  the  third  into  plaifters.  Thus  ce- 

rufe 


I 
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rufe  or  minium,  being  boiled  v  ith  of  is  thereby  turned  into  a  flrongly 
coagulated  matter,  or  folid  mafs.  3.  Coagulation  may  be  effedted  by 
inflammable  Jpirits ,  with  volatile,  alkaline  fairs,  as  in  the  Ojfa  alba  Hel - 
montiana  ;  with  the  white  of  c-ggs,  and  ferum  of  the  blood,  into  a 
horny  glebe  ;  and  laflly,  with  oil  of  vitriol,  into  folid  fulphur  or  bi¬ 
tumen.  4.  A  .fourth  kind  of  coagulation  is  produced  by  the  admix¬ 
ture  of  acids  and  alk  al  es  ;  as  in  regenerated  tartar,  and  t  art  arum 
'vitriolatum,  where  the  oil  of  tartar  per  deliquium  is  coagulated  by  oil 
of  vitriol,  and  fpirit  of  vinegar.  5.  Fixed  alkalies  will  likewife  effedt 
a  coagulation  ;  as  milk,  we  fawr,  w^as  coagulated  by  oil  of  tartar.  6.  Acids 
alfo  will  do  the  fame  ;  thus  the  animal  fluids  are  readily  coagulated 
by  oil  of  vitriol,  <&c.  whence  it  is  manifeft,  that  coagulation  is  not  the 
foie  effedt  of  acids  or  alkalies,  as  fome  have  imagined.  And  befldes 
thefe,  there  aw  other  particular  kinds  of  coagulation  ,-  as  that  of  water, 
fal  mirabile  Glauberi ,  butter  of  antimony,  &c> 

Chemical  History  of  PRECIPITATION, 

BY  precipitation  we  underhand  the  recovery  of  any  folid  matter,  dif-  Precipitation, 
folved  into  a  liquid  form,  or  its  redu&ion  to  a  folid  again,  by  thewW- 
addition  of  fome  other  body. 

This  precipitation  is  effedied,  1.  By  water,  in  all  folutions  of  oil,  and  By  what  means 
refinous  bodies  with  alcohol.  2*  By  acids  upon  acids;  as  in  the  folution  o£effe{fed' 
metals.  Thus  a  folution  of  filver  in  Aqua  fortis  will  be  precipitated  by 
the  aftufion  of  fpirit  of  fait,  or  oil  of  vitriol.  And  this  fhews  the 
common  opinion  to  be  falfe,  which  fuppofes  that  acids  can  only  be 
precipitated  by  alkalies.  3.'  A  third  kind  of  precipitation  is  of  metals 
difiolved  in  acid  menftruums  by  metals.  Thus  if  a  plate  of  copper  be 
fufpended  in  a  folution  of  filver,  made  in  Aqua  forits ,  and  diluted  with 
■water,  the  copper  attracting  the  acid  ftronger  than  the  filver,  w  hich  can¬ 
not  enter  the  pores  thereof;  the  filver  adheres  to  the  furface  of  the 
plate,  in  form  of  a  blackifli  powder,  w'hich  is  afterwards  precipi-  ‘ 
tated  to  the  bottom  of  the  vefl’el  :  in  the  mean  time  the  copper  dif- 
folves,  and  turns  the  menftruum  blue.  Now  fufpend  a  plate  of  iron 
therein,  and  this  will  be  difiolved,  and  the  copper  precipitated  as  the 
filver  wras  before ;  and  by  adding  lapis  calaminaris ,  the  iron  likewife 
may  in  its  turn  be  precipitated,  and  fo  alfo  may  the  calamine,  by  the 
addition  of  fait  of  tartar,  which  will  thus  be  difiolved  in  its  Head;  all 
in  proportion  to  the  quantity  of  precipitate  let  fall.  And  this  is  the 
method,  conftantly  pra&ifed  by  the  refiners,  of  obtaining  their  metals 
pure  out  of  the  folutions  they  make  thereof :  and  thefe  phenomena 
have  confirmed  many  in  their  opinion  of  the  poflibility  of  the  tranf- 
mutation  of  metals  ;  the  acid  menftruum  thus  transforming  or  accomo¬ 
dating  it  felf  to  all  the  kinds  thereof.  And  there  is  a  vitriolic  mine 
in  Hungary  where  metals  are  in  this  manner  naturally  precipitated.  . 

Whence: 
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Whence  wc  learn,  that  fuch  precipitations  may  be  effe&ed  without  the 
mixture  of  acids  and  alkalies }  tho  alkaline  folutions  are  indeed  com¬ 
monly  precipitated  by  acids,  and  a  folution  of  fea-falt  or  vitriol  by  oil 
of  tartar  per  deliquium. 

* 

Chemical  History  of  EFFERVESCENCE* 
or  the  cDottnne  of  Alkali  and  Acid. 


Effervefcencej 

sshat. 


I. 


EFFE  RVE  SCENCEy  in  the  chemical  fenfe,  fignifies  that  violent 
inteftine  commotion  which  is  immediately  produced  by  mixing 
two  bodies  together,  that  lay  at  reft  before.  This  commotion  is 
ufually  attended  with  heat,  frothing,  a  hiding  noife,  and  a  manifeft  ebul¬ 
lition  ;  and  is  principally  obferved  in  fluids.  To  deliver  the  hiftory  of 
this  phenomenon  to  advantage,  we  muft  confider  it  in  four  feveral  clafles 
of  bodies ;  and  lay  down  fo  many  different  rules  with  regard  to  the  thing 
it  felf.  The  firft  clafs  contains  the  manifeft  acids,  as  they  are  called, 
wt*  vinegar,  and  its  fpirit,  the  juice  of  citrons,  oranges,  &c*  fpirit  of 
nitre,  fpirit  of  alum,  fpirit  of  vitriol,  fpirit  of  fulphur  per  campanam,  fpi- 
IfbSSsfSb  rit  The  fecond  contains  the  artificial  alkalies  obtained 

°  ies  u  ° '  either  from  vegetables  or  animals, by  diftillation,  putrefa&ion,  elixation  and 


tains. 


therein. 


calcination  ;  as  fpirit  of  urine,  fpirit  of  harts-horn,  fait  of  tartar,  (j rc.  The 
third  clafs  contains  all  thofe  called  terreftrial  alkalies  or  abforbents;  as  the 
various  kinds  of  ftiells,  coral,  chalk,  bole,  crabs-eyes,  &c.  And  under  the 
fourth  and  laft  come  all  the  metals,  and  femi-metals  ;  as  gold,  filver,  lead, 
copper,  tin,  iron,  quick  filver,  antimony,  zink,  lapis  calaminaris ,  &c.  The 
effervefcible  bodies  being  thus  diftributed  into  claffes,  we  come  to  give 
the  rules  which  fhew  in  what  manner  they  may  be  made  to  exhibit  their 
flow  producible  phenomena.  And  (i.)  The  fubjeds  of  the  firft  clafs,  being  any  of 
them  mixed  with  thofe  of  the  fecortd,  will  always  make  a  violent  effer- 
vefcence.  (2.)  In  like  manner,  if  any  of  thofe  of  the  firft  clafs,  are 
added  to  any  of  the  third,  they  conftantly  exhibit  the  fame  phenomenon. 
(3.)  Again,  the  fubj’eds  of  the  firft  and  fourth  clafs  will  alfo  make  an 
'effervefcence  together :  but  this  rule  is  not  univerfal ;  for  fome  of  them 
will  not  conftantly  do  it,  tho  others  will.  It  is  here  remarkable,  that 
coral,  crabs-eyes,  or  other  teftaceous  bodies,  being  put  entire  to  any 
manifeft  acid  liquors,  as  thofe  of  the  firft  clafs,  will,  in  the  effervefcence, 
be  made  to  move  or  creep  like  living  creatures;  air,  in  the  form  of 
bubbles,  continually  breaking  out  from  them.  (4.)  The  objeds  of  the 
third  clafs  differ  widely  from  thofe  of  the  fecond  ;  and  indeed  agree  with 
them  but  in  one  thing  only  ;  and  that  is  in  being  effervefcible  with 
acids.  The  one  is  a  clafs  of  fixed,  fcentlefs,  inftpid,  mild,  aftringent 
loflil  bodies ;  the  other  a  fet  of  fuch  as  are  volatile,  odorous,  fapid, 
cauftic,  aperitive,  and  obtained  by  art. 


i.  He 
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5.  Hence  we  may  fairly  conclude,  that  mere  effervefcence  with  acids  vfe  °f  the  doc- 
is  not  of  it  felf  fufficient  to  determine  the  nature  of  an  alkali;  andr,z”c? 
that  fuch  a  name,  which  properly  denotes  a  cauflic,  fiery  fubftance,' 
fhould  not  be  affixed  to  any  mild  and  gentle  body,  fuch  as  chalk,  bole, 
coral,  &c.  only  becaufe  it  is  effervefcible  with  acids-  The  nature  of  acid 
and  alkalies  cannot,  therefore,  poffibly  be  learnt  by  their  effervefcence, 
but  requires  a  joint  knowledge  of  their  other  properties  al fo ;  as  par¬ 
ticularly  their- tafle,  manner  of  procuring,  and  the  change  of  colour  they 
produce  in  bodies  *.  •  • 

3.  There  are  three  very  remarkable  kinds  of  effervefcence  ;  viz,,  the  Three  kinds  of 

violently  cold,  the  violently  hot,  and  the  fiery  or  fuffocative*  effervefcence. 

If  fal-ammoniac,  or  any  pure  volatile  alkaline  fait,  be  diffolved  viz.  the  cold, 
in  water,  and  mixed  with  the  manifeft  acids,  a  violent  ebullition,  with 
a  great  degree  of  coldnefs,  will  enfue  ;  fo  as  immediately  to  make  the 
thermometer  fink  confiderably.  This  feems  a  paradox  in  philofophy, 
that  coldnefs  fhould  be  produced  upon  a  violent  agitation  of  the  parts 
of  bodies ;  the  reafon  whereof  is  not  well  underflood,  tho  the  fa<5t  be 
certain  f. 

4.  If  to  one  part  of  Glauber's  flrong  fpirit  of  nitre,  contained  in  a  ne  violently 
large  glafs  veffel,  there  be  gradually  poured  two  parts  of  pure  alcohol, hot> 
prepared  without  the  affiflance  of  an  alkali  ;  a  great  effervefcence  will 
inflantly  be  produced,  with  a  confiderable  degree  of  heat.  In  which 
experiment,  it  is  plain  that  the  effervefcence  cannot  be  owing  to  any 

alkali,  becaufe  there  is  none  concerned.  Nor  can  the  like  pretence 
be  made  as  to  the  violent  effervefcence  caufed  in  the  diffolution  of  iron 
by  the  fame  fpirit  of  nitre  ;  that  metal  containing  a  large  proportion 
of  fulphur,  which  abounds  in  acid,  and  affording  no  figns  of  an  alkali. 

5.  The  fiery,  explofive,  or  ignivomous  effervefcence,  is  made  by  <And  the  fiery. 
fuddenly  pouring  one  part  of  the  effential  oil  of  cloves  to  two  of 
Glauber  s  fpirit  of  nitre,  made  very  flrong  and  good ;  for  at  the  very 

infiant  that  they  mix,  a  mod  prodigious  effervefcence,  with  a  great 
eruption  of  flame  and  fuffocating  fume,  enfues  ;  as  alfo  an  effect  equal  to 
that  of  gun-powder  :  fo  that  it  is  very  dangerous  to  make  the  expe¬ 
riment  with  any  large  quantity  of  ingredients,  or  ctherwife  than  under 
a  chimney;  with  great  care  to  avoid  admitting  the  noxious  fumes  at  the 
nofe,  or  receiving  the  fudden  light  with  the  open  eyes.  This  experiment 
fucceeds  as  well  in  vacuox  as  in  the  free  air ;  but  never  with  alkaline 
falts.  To  make  it  fatisfadorily,  and  without  danger,  the  fpirit  of  nitre 


*  The  procefles  performed  upon  certain  fub- 
jefts  of  the  animal  kingdom,  as  a  criterion 
of  their  acid,  alkaline,  or  neutral  nature,  were 
therefore  accommodated  rather  to  the  popular 
notion,  than  drift  philofophical  truth.  But 
as  all  other  experiments  that  can  be  made 
of  the  fame  nature,  give  their  atteftation,  we 
may  fafely  enough  acquiefce  in  them ;  and  of 


this  particular  notice  was  all  along  taken  in  the 
obfervations  fubjoined  to  each  procefs. 

f  M.  Geoffrey  has  fome  curious  experiments, 
and  a  new  fyftem,  relating  to  this  fubjeft,  in 
the  Memoirs  of  the  Royal  Academy  of  Sciences, 
for  the  year  170O.  And  Mr.  Boyle  furnifhes 
us  with  numerous  fundamental  obfervations 
and  experiments  relating  thereto. 


may 
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may  be  a  little  weakened  with  water,  and  mixed  with  any  of  the  other 
eleven  oils  mentioned,  as  fit  for  the  purpofe,  in  the  philofophical  tranf- 
adlions  of  London.  And  this  grand  effervefcence  /liews  a  very  deftruc- 
tive  method  of  producing  fire  for  the  fervice  of  war.  If  a  proper  urn, 
charged  with  thefe  two  liquors,  were  to  be  thrown  into  a  /hip,  or  other 
retreat  of  the  enemy,  it  might  prove  much  more  fatal  than  bombs  and 
cannons.  And  a  like  effervefcence  might  alfo  be  made  with  oil  of  vi¬ 
triol  and  oil  of  turpentine ;  which  /hews  us  that  the  moft  violent  fire, 
as  well  as  effervefcence,  is  producible  by  the  joint  adtion  of  oil  and 
acid.  And  hence  fulphur  has  its  great  inflammability  ;  as  confiding  of 
an  acid  united  to  an  oil.  This  alfo  may  ferve  to  ftiew  the  reafon  of 
that  ft  range  effervefcence  obfervable  upon  mixing  and  grinding  together 
the  filings  of  iron  and  powdered  fulphur,  and  afterwards  reducing  them 
to  a  pafte  with  water;  for  if  this  pafte  be  put  intoaclofe  vefiel,  there 
will,  in  a  fhort  time,  arife*  fuch  a  violent  effervefcence,  as  to  burft  the 
veffel  with  an  incredible  force,  and  black,  fuffbeating  fumes.  And  if 
a  large  quantity  of  fuch  a  mafs  of  pafte  were  to  be  buried  deep  un¬ 
der  ground,  it  would  foon  caufe  a  violent  earth-quake,  and  burft  out 
with  a  very  great  flame  and  flench.  Which  may  ferve,  in  fome  mea- 
fiire,  to  account  for  vulcanoJs,  or  the  fiery  eruptions  of  particular  parts 
of  the  earth  ;  tho  it  hitherto  remains  unexplained  how  fuch  mate¬ 
rials  fhould  thus  fpontaneoufly  take  fire. 
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odoms,  where  i.  T  7  EGE T  A BL  ES  we  have  found  are  refolvable  into  water, 
tables.1’1  XCi,C  V  oih  fait,  earth,  and  a  prefiding  fpirit  refiding  in  their  oil :  but 
neither  water,  fait,  nor  earth,  when  rendered  pure,  have  any  feent  at 
all  ;  tho  they  all  become  odorous  if  they  contain  any  portion  of  oil, 
or  the  prefiding  or  fpecific  fpirit.  Thus  the  diftilled  waters  of  vege¬ 
tables  frnell  ftrong  in  proportion  to  the  oil  or  fpirit  wherewith  they 
are  impregnated.  The  oil  of  vegetables  therefore  may,  in  the  grofs, 
be  efteemed  the  chemical  caufe  of  their  odour ;  or,  to  fpeak  more  ac¬ 
curately,  the  fpecific  fpirit  refiding  in  that  oil;  which  may  perhaps  be 
a  part  of  the  oil  it  felf,  fo  fubtilized  and  attenuated  as  to  become  mif- 
cible  with  water.  Oil,  therefore,  in  ftriclnefs,  is  not  the  caufe  of  the 
odour  of  vegetables,  any  farther  than  that  by  being  of  an  invifeating 
and  tenacious  nature,  it  ferves  to  lodge  and  detain  that  fubtile  and 
impalpable  fubftance,  properly  called  fpirit,  which  gives  them  their  fpe- 
Hoxv  deftreyed.  ciftc  and  diftinguifhing  feent  and  virtues.  For  any,  the  raoft  odorife¬ 
rous  oil,  as  that  of  cinnamon,  if  expofed  to  a  gentle  heat,  prefently 
lofes  its  feent,  without  fuffering  any  remarkable  diminution  of  its 
t  ‘weight.  Hence  it  appears,  that  whatever  caufe  can  extricate  the  oil, 

or  this  fubtile  fpirit,  from  vegetable  bodies,  will  of  confequence  ren¬ 
der  them  fcentlefs. 


2 .  Animal 
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2.  Animals  alfo  we  have  feen,  are  refolvable  by  chemiftry  into  water, in 
fpirit,  oil,  fait,  and  earth  ;  yet  none  of  thefe,  when  pure,  are  poftefs’d  of 

any  odour,  except  the  oil,  or  rather  the  fubtile  and  invifible  fpirit  lodg’d 
therein;  which  alfo  may  readily  be  fet  free  by  heat;  upon  which  the 
oil  lofes  both  its  fpecific  fcent  and  virtue.  And  therefore  any  caufe  able 
to  extricate  this  fubtile  fpirit  from  its  prjfon,  the  vifcid  oil,  will  take  a- 
way  all  the  odour  of  animal  fubftances. 

3.  Our  preceding  proceflfes  have  likewife  fhewn  us  that  foftil  bodies  are  In  ffllls' 
reducible  into  water,  fpirit,  fait,  fulphur,  metal  and  earth  ;  all  which,  fo 

long  as  they  remain  at  reft,  even  fulphur  it  felf,  yields  no  manner  of  fmell  3 
but  when  it  comes  to  be  burnt,  whereby  its  parts  are  put  into  motion,  it 
then  proves  ftrongly  odorous.  And  thus  even  the  metalline  part  of  mi¬ 
nerals  aflumesan  odorous  nature;  as  we  have  feen  in  the  butter  of  anti¬ 
mony,  which  is  a  mere  melted  metal.  In  like  manner  fea-falt,  which  of 
it  felf  has  no  fcent  at  all,  fmells  fufficiently  ftrong  when  converted  into 
fpirit.  Mercury  alfo  is  perfe&Iy  inodorous,  yet  yields  a  ftrong  fcent  when 
it  comes  to  be  difl’olved  in  Aqua  fortis.  Hence  it  appears  that  all  thofe 
caufes  which  can  bring  minerals  into  adion,  or  give  motion  to  their  parts, 
are  capable  of  making  them  odorous  ;  tho  of  themfelves  they  are  perfedly 
fcentlefs-  And  according  to  their  nature  or  fpecific  charaders,  together 
with  the  nature  of  the  operation  they  undergo,  the  fcents  they  afford  are 
varied.  We  obferv’d  a  ftrong  odour  to  be  inftantly  produced  from  fcentlefs 
bodies,  when  fal-ammoniac  was  mix’d  with  quick-lime.  In  the  prepa¬ 
ration  of  the  golden  fulphur  of  antimony,  the  fcent  of  human  dung  was 
momentaneoufly  produced  from  bodies  that  before  were  partly  inodorous, 
and  partly  of  a  grateful  acid  odour.  A  ftrong  aromatic  fcent  we  alfo  ob- 
ferv’d  was  caufed  by  the  mixture  of  pure  alcohol,  and  fpirit  of  nitre.  And 
laftly,  a  violent  odour  we  have  found  may  be  inftantaneoufly  deftroy’d, 
by  pouring  fpirit  of.  nitre  to  any  ftrong  alkaline  urinous  fpirit.  • 

Chemical  History  of  TASTES. 

i.r|  E  prefedly  pure  water,  oil,  fait,  and  earth,  both  of  vegetables  wJ’fnc* 
JL  and  animals,  have  no  particular  tafte,  any  more  than  odour,  fuffi- 
cient  to  diftinguifh  the  principles  of  one  fubjed  from  thofe  of  another  jubjlunces. 
Salts  and  oils  have  the  greateft  pretence  to  it ;  yet  the  pure  and  perfed 
fait  of  liquerife  cannot  be  known  from  the  fait  of  wormwood  :  and  if  the 
operation  be  duly  perform’d  the  cafe  is  univerfal.  In  like  manner  the  ftrong- 
eft  and  moft  fapid  vegetable  or  animal  oil,  by  being  expos’d  to  the  free  air, 
utterly  lofes  all  its  tafte  as  well  as  fmell  ;  and  what  remains  thereof  is  not 
to  be  diftinguirti’d  from  oil  of  olives,  oil  of  almonds,  or  any  other  pure 
and  perfed  oil.  Whence  we  muft  conclude,  that  as  oil  alone  conveys 
the  fpecific  tafte  of  vegetable  and  animal  fubftance,  there  muft  be  fome 
fine,  Iharp,  fubtile  thing,  or  fpirit  redding  therein,  which  when  the 
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oil  is  once  depriv’d  of,  the  bodies  lofe  their  tafte:  and  therefore  whatever 
has  the  power  thus  to  draw  away  this  fpirit  from  the  oil,  has  the  pow¬ 
er  of  rendring  bodies  perfe&ly  infipid. 
whence  in  fof-  2.  As  to  minerals,  all  of  them  are  deftitute  of  tafle,  fo  long  as  they 
*ls'  ..  remain  entire,  and  undifiolved ;  but  when  once  fet  afloat,  they  become 
vehemently  fapid  and  pungent :  whence  it  is  eafy  to  conclude,  that  tafie- 
lefs  bodies  may,  according  to  the  nature  of  the  folvent,  acquire  ftrong 
determinate  and  abominable  taftes.  Thus  fix’d  falts,  diftill’d  from  infipid 
fand,  become  violently  acid  fpirits;  as  fpirit  of  nitre,  oil  of  vitriol,^. 
Taftelefs  fulphur,  by  boiling  in  oil,  becomes  exceedingly  naufeous  upon  the 
palate.  The  infipid  body  of  filver,  difiblved  in  fpirit  of  nitre,  proves  moft 
intolerably  bitter  upon  the  tongue  ,•  yet  becomes  infipid  again  when  reduced 
from  its  vitriolic  flate  to  lima  cornea .  And  by  the  like  treatment  the  body 
of  lead  is  made  to  tafie  fweet,  as  in  the  Sac ch arum  Saturni.  Whence  we 
may  fee  what  numberlefs  ways  there  are  of  diverfifyiug,  changing,  and 
deftroying  the  tafies  of  bodies  *. 


Chemical  History  of  COLOURS,  exhibit- 
ingy  in  a  feries  of  Problems,  the  production,  dejlru&ionj 
and  changes  thereof 


Variety  ~of  co¬ 
lours  afforded 
by  <  black  body. 


WE  learn’d  from  our  procefies  upon  antimony,  that  altnoft  all  kinds  of 
colours  are  producible  in  that  black  folid  body.  Dilfolved  in  Aqua 
regia ,  it  affords  a  yellowifh  fulphur,  and  a  white  or  greyi/h  calx ;  which 
being  fublimed  with  an  equal  quantity  of  fal-ammoniac,  gives  a  very 
great  variety  of  different  hues ;  as  weobferv’din  obtaining  the  flowers 
thereof.  And  that  in  like  manner  colours  may  alfo  be  wonderfully  pro¬ 
duced  and  deftroy’d  in  fluids,  we  (hall  fhew  in  the  following  problems,  with 
which  we  will  clofe  the  whole. 


*  Mr.  Boyle  hath  admirably  treated  thefe  fe-  J  dies  are  mechanically  producible ;  that  is,  by  a 
veral  fubjefts,  in  the  chemical  way,  with  a  view  bare;  alteration  in  the  form  or  figure  of  their 
10  fhew  that  all  the  particular  qualities  of  bo-  parts. 
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PROBLEM  I. 

i.  To  turn  a  pellucid  liquor  inftantly  blacky  by  barely  pouring 
it  into  a  clean  glafs ;  or  by  the  addition  of  a  white ,  red,  o ?  a 
gold’  colour' d  fubjiance . 

2.  Wafh  a  glafs  in  the  clear  folution  of  the  vitriol  of  iron,  made  in  fair 
water ;  and  pour  into  it  a  flight  and  pellucid  infufion  of  Afiatic  galls,  made 
alfo  with  water;  and  the  liquor  will  immediately  become  black. 

3.  In  the  fame  manner,  the  tranfparent  liquor  or  infuflon  of  galls  may 
be  changed  to  a  black,  by  throwing  the  fmallefl:  bit  of  a  white  or  a  red 
body  into  the  glafs  ,•  viz,-  a  very  little  of  the  vitriol  of  iron,  calcined  to 
either  a  white  or  red. 

4.  To  turn  the  tranfparent  liquor  black  by  a  gold-colour’d  fubflance, 
let  fall  a  Angle  drop  of  Bafil Valentines  golden  tindure  of  iron  therein, 
and  this  will  effed  the  change,  tho  fcarce  one  thoufandth  part  thereof  be 
iron  ;  which  neverthelefs  is  the  whole  thing  that  produces  the  change. 

5.  Thefe  experiments  are  order’d  to  be  made  with  the  artificial  vitriol 
of  iron ;  but  the  native  may  ferve  the  turn  :  fo  likewife  might  the  Em  vene~ 
ris ,  which  is  prepar’d  from  native  vitriol,  reduced  to  colcothar,  and  fub- 
limed  with  fal-ammoniac.  For  the  effed  would  be  nearly  the  fame,  except 
that  the  blacknefs  produc’d  would  not  be  fo  full  when  the  Em  veneris  was 
employ’d  ;  becaufe  the  fal-ammoniac  ading  here  as  an  alkali  would  fome- 
vvhat  hinder  the  ftriking  of  the  colour. 

6.  Nor  need  the  experiment  be  confin’d  to  the  infufion  of  galls  alone  ,• 
fage,  oak-leaves,  pomegranate  bark,  or  flowrers,  good  green  tea,  red 
rofe-leaves,  &c.  may  be  ufed  inftead  thereof :  a  clear  tindure  or  infufion 
of  any  of  thefe  turning  black  with  a  folution  of  vitriol,  or  other  cha¬ 
lybeate  liquors. 

PROBLEM  II. 

1.  To  make  a  black  liquor  pellucid  by  barely  pouring  it  into 

a  clean  glafs, 

2.  Pour  the  black  liquor  already  made,  into  a  clear  glafs,  wafh’d  with 
oil  of  vitriol ;  and  it  will  prefently  become  as  clear  and  colourlefs  as 
water. 

3.  The  black  liquor  made  from  a  folution  of  the  vitriol  of  iron,  will  by 
this  means  become  perfedly  pellucid  ,•  but  that  prepar’d  from  colcothar,  or 
vitriol  calcined  to  rednefs,  will  only  be  brought  to  a  yellowifh  colour,  like 

Tt  2  canary, 
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canary ;  on  account  of  the  predominant  colour  of  the  fulphur  of  the  vitriol 
fo  high  calcined.  That  made  with  Valentines  golden  tin&ure  of  iron,  will 
alfo  remain  inclining  to  yellow ;  and  that  with  the  Ens  veneris^  will  af¬ 
terwards  turn  fbmething  milky. 

»  . 

PROBLEM  III. 

•  \ 

i.  To  turn  the  foregoing  transparent  liquor  black  again .. 

2.  Pour  into  it  a  little  oil  of  tartar  made  per  deliquium>  which  will  fa 
mortify  the  acid  that  before  took  away  the  blacknefs,  as  to  make  it  pre- 
fently  return  again.  But  if  the  liquor  ftiould  be  made  with  Ens  veneris  >  it 
will  appear  only  of  a  purplifh  colour,  tending  to  black. 

PROBLEM  IV, 

i .  To  render  this  black  liquor  again  pellucid* 

4,  Pour  more  oil  of  vitriol  to  it. 

PROBLEM  V. 

5 .  To  change  a  pellucid  liquor yellow ,  and  milky ,  by  pouring  it  in¬ 
to  two  clean  glaffes . 

2.  Pour  the  clean  folution  of  quick-filver  in  Aquafortis ,  into  two  clean 
glafies,  the  one  whereof  has  been  rinfed  with  oil  of  tartar  per  deliquiiim , 
and  the  other  with  fpirit  offal-ammoniac;  and  in  the  former  the  liquor 
will  turn  yellow,  and  the  other  milky. 

3.  This  gives  us  a  remarkable  inftance  of  a  difference  between  a  fix’d 
and  volatile  alkali. 

P  R  O  B  L  E  M  VI. 

j  r  To  deflroy  the  yellow  and  milky  colours  produced  in  the  pyre - 

ceding  problem . 

2.  Drop  fpirit  of  nitre,  or  fpirit  of  vitriol  into  them. 
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PROBLEM  VII. 

i.  To  turn  a  transparent  red  liquor  milky ,  by  barely  pouring  it 

into  a  clean  glafs . 


z.  Pour  the  tin&ure  of  fulphur,  prepar’d  with  fix’d  alkali  and  alcohol, 
into  a  clean  glafs  wafh’d  in  fome  acid  fpirit,  and  it  will  immediately  turn 
milky ;  as  in  the  preparation  of  Lac  Sulphuris . 


PROBLEM  YU!. 

1.  To  change  the  white  liquor  of  the  preceding  problem  green. 

2.  Drop  into  it  a  little  oil  of  tartar,  well  diluted  with  water. 


PROBLEM  DC 

i.  To  turn  a  pellucid  liquor  of  a  beautiful  violet-colour ,  upon 

pouring  it  into  a  clean  glafs. 

z.  Pour  a  clear  folution  of  copper  made  in  fpirit  of  vinegar,  and  well  di¬ 
luted  with  water,  into  a  glafs  wafh’d  with  fpirit  of  fahammoniac,  or  fpirit 
of  urine.  %  • 


PROBLEM  X. 


i.  To  deftroy  the  violet-colour  produced  in  the  preceding  liquor 
by  barely  pouring  it  into  a  clean  glafs . 


z,.  Pour  the  liquor  into  a  clean  glafs  wafh’d  with  oil  of  vitriol. 


PROBLEM  XL 

To  change  the  liquor  of  the  laft  problem ,  to  a  blue  or  Sea- 

green. 


2.  Drop  into  it  a  little  oil  of  tartar  per  deliquium , 
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PROBLEM  XII. 

i .  To  make  a  rich  beautiful  green  liquor  pafs  thro  various  de¬ 
grees  of  colours ,  into  a  fine  sky-blue ,  or  violet, 

2.  Make  a  folution  of  copper  with  diftill’d  vinegar,  which  will  be  of  * 
a  lovely  green ;  and  pour  to  it  by  degrees  the  fpirit  of  fal-ammoniac,  and 
it  will  pafs  thro  various  diades  to  a  fine  sky-blue,  or  violet. 


PROBLEM  XIII. 


i.  To  reduce  the  blue  liquor  of  the  laji  problem  back  to  a  green 

again . 

2.  Pour  any  ftrong  acid,  as  oil  of  vitriol  thereto,  and  it  will  pafs  thro* 
all  the  fhades,  till  at  length  it  ends  in  a  green  ;  from  whence  it  may  again 
be  brought  to  a  blue  by  the  affufion  of  oil  of  tartar  per  deliquium  *. 


PROBLEM  XIV. 

i.  To  difiinguifh  acids  from  alkalies ,  by  the  change  of  colour , 
they  produce  in  the  blue  fyrup  of  violets, 

2.  Thofe  liquors  which  being  poured  to  fyrup  of  violets,  change  it  of 
a  fine  red,  or  carmine  colour,  are  accounted  acid ;  and  thofe  alkaline 
which  turn  it  of  a  kindly  green.  Thus  oil  of  vitriol,  or  any  the  Iighteft 
a®id,  will  inftantly  change  the  blue  of  that  fyrup  to  a  red  ;  as  oil  of  tar¬ 
tar,  or  any  the  lighter  alkali,  turns  it  green.  And  this  is  accounted  a 
fure  criterion  of  acid  and  alkali.  And  if  to  this  fyrup,  made  red  by  the 
addition  of  oil  of  vitriol,  oil  of  tartar  be  poured,  it  turns  that  part  where¬ 
with  it  comes  in  contad  green  ,*  but  leaves  all  the  other  red.  In  like  man¬ 
ner,  if  to  a  quantity  of  the  fyrup  made  green  by  oil  of  tartar,  a  fufficient 
or  predominant  proportion  of  oil  of  vitriol  be  added,  it  turns  that 
part  red  which  it  touches,  and  leaves  all  the  other  part  green.  And  fo 
when  larger  quantities  of  acid  and  alkaline  liquors  are  alternately  mix’d 

*  This  kind  of  problems  might  be  varied  appear  to  eftablilb,  may  confult  Mr.  Boyle  up- 
ad  infinitum .  Whoever  defires  to  fee  more  ex-  on  Colours,  and  Sir  Jfaac  Newton’s  Optics , 
periments  of  this  kind,  and  the  do&rine  they 

with 
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with  the  blue  fyrup  of  violets,  they  fuddenly  change  it  from  red  to  green, 
and  from  green  to  red.  And  all  this  being  confider’d,  together  with  what 
We  formerly  obferv’d  as  to  the  mixture  of  oils  and  water,  which  makes  a 
white,  and  other  particulars  of  the  like  nature,  will  lead  us  into  a  know¬ 
ledge  of  the  inftantaneous  produftion,  change  and  deftru&ion  of  Colours, 
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